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CHAPTER 1
INTENT AND APPLICATION

1-1. Introduction.

a. The Army’s and the Air Force's railroad
system is a critical asset for both peacetime and
mobilization missions.

b. The standards contained herein are promul-
gated to protect investments in track maintenance
and rehabilitation and to ensure that Army and
Air Force track is maintained at the level needed
to support mission requirements.

c¢. Simply meeting the minimum standard re-
quired herein is not necessarily the best, most cost
effective, long-term maintenance policy. The fre-
quent occurrence of substandard or restricted con-
ditions indicates the need for a comprehensive
track evaluation to determine if major repair or
rehabilitation is warranted.

1-2. References. Appendix A contains a list of ref-
erences used in this document.

1-3. Intent.

a. These standards define the minimum re-
quired condition levels for Army and Air Force
railroad track. For Army railroads, these stand-
ards shall be used for the inspection and routine
maintenance of Army railroad track by in-house
or contract personnel as prescribed in AR 420-72.
For Air Force railroads, these standards shall be
used for the inspection and routine maintenance
of Air Force railroad track by in-house or contract
personnel.

b. These standards are not intended for, and
shall not be used as specifications for new con-
struction or major track rehabilitation. The guid-
ance given in TM 5-850-2/AFM 88-7, Chap. 2 and
the American Railway Engineering Association
(AREA) “Manual for Railway Engineering”’ and/or
host nation industry/government standards will
continue to aply to new construction and to the
complete reconstruction of segments of existing fa-
cilities.

c. Should the commercial carrier serving the in-
stallation require a more restrictive standard or
criteria not included in these standards, the instal-
lation track shall be maintained to meet the carri-
er’s requirements.

d. The judgement of the certified track inspector
and the criteria presented herein must supplement
each other in the application of these standards.*

1-4. Track categories.

All Army and Air Force track shall be maintained
in accordance with one of the following categories:

Track
Category Types of Track

A Active main lines

Any track where the operating speed exceeds 10
miles per hour (mph)

Track (both active and inactive) required for mobi-
lization and where the operating speed will exceed
10 miles per hour (mph)

B Active passing tracks, loading tracks, classification
yard tracks, and storage tracks

All other tracks (both active and inactive) required
for mobilization that are not previously identified
as Category A track

Tracks having an occasional use or a foreseeable
need

Cc Inactive track with no current mission require-
ments

1-5. Application.

a. Requirements versus recommendations. In
this manual the words “shall” and ‘“is required”
indicate requirements of the standards which must
be met as prescribed by Army AR 420-72 and this
AFR. Recommendations are indicated by the
words “may’”’, “should”, and “it is recommended
that . . .”. These recommendations represent good
maintenance practice.

b. Condition levels. These standards establish
four levels of traok condition. These condition
levels indicate relative seriousness of defects, allow
comparison of different types of defects, and pro-
vide a means for prioritizing repair work. The four
track condition levels are as follows:

(1) Full compliance—Track that meets all the
requirements of the standards. Track at this level
has, at most, only minor defects and should be
fully capable of handling all train operations
within the operating rules of the installation. Rou-

* For Air Force users: throughout this regulation, substitute
“qualified track inspector” where the text reads “certified
track inspector.” The Air Force has not established a training
and certification program at this time. See paragraph 2-1 for
details.

1-1
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tine maintenance is required to maintain this con-
dition level, and repair work will generally be only
minor.

(2) 10 mph—Track has defects serious enough
to make it unsuitable for operations greater than
10 mph, essentially “normal yard speed”. Track at
this condition level would be considered ‘“margin-
al”.

(3) 5 mph—Track has defects serious enough
to make it unsuitable for operations greater than 5
mph. Essentially, a train may be allowed to
“craw]” over the track. This level is intended as a
warning zone to indicate that the track is ap-
proaching a condition that will require removal
from service.

(4) No operation—Track has defects serious
enough to require removal from service. At this
level, the operation of trains over the track is gen-
erally considered hazardous. Operations shall not
be allowed except as noted in paragraph 1-5d(5).

¢. Minimum required condition levels. The mini-
mum required condition levels for Army and Air
Force track are:

ng;:w Minimum Required Condition Level
A Full compliance
B 10 mph
C Maintenance as per chapter 16 of these standards

For Army track these minimum required condi-
tion levels are established by AR 420-72,

d. Operating restrictions.

(1) These standards establish minimum re-
quired condition levels for Army and Air Force
track and also identify track conditions requiring
restriction or suspension of train operations. It is
intended that a track inspector apply the required
restriction or suspension immediately upon discov-
ery of the substandard condition, and that the
track be repaired to meet the appropriate condi-
tion level as soon as practical.

(2) Notification of track restriction. For Army
track, the certified track inspector shall notify
both the train operating personnel and the Direc-
tor of Engineering and Housing (DEH) immediate-
ly upon the discovery of any condition which
would warrant a restriction beyond normal operat-
ing practices or a suspension in operations. The
DEH shall notify the Installation Transportation
Officer (ITO) verbally and in writing of any condi-
tion requiring train operations to be restricted
beyond normal operating practices or suspended.
For Air Force track, the track inspector shall
notify both the train operating personnel and the
Base Civil Engineer (BCE) immediately upon the

1-2

discovery of any condition which would warrant a
restriction beyond normal operating practices or a
suspension in operations. The BCE shall notify the
Base Traffic Management Officer (TMQ) verbally
and in writing of any condition requiring train op-
erations to be restricted beyond normal operating
practices or suspended.

(3) Operations over restricted track. For loca-
tions where operating restrictions have been im-
posed, the speed of the train or other on-track ve-
hicle shall be reduced to the required level before
the first wheel reaches the defective area and not
increased until the last wheel has passed the de-
fective area.

(4) Removal of track restriction. A track re-
striction may be removed after all defects result-
ing in the restriction have been repaird. For Army
track, the certified track inspector shall notify the
DEH upon completion of the repairs. The DEH
shall notify the ITO in writing that the restric-
tions have been lifted. The restriction shall not be
considered removed until the ITO recevies written
notification of removal from the DEH. For Air
Force track, the track inspector shall notify the
BCE upon completion of the repairs. The BCE
shall notify the TMO in writing that the restric-
tions have been lifted. The restriction shall not be
considered removed until the TMO receives writ-
ten notification of removal from the BCE.

(5) Track removed from service. Any portion of
track where conditions fall below the minimum
operable track condition (track condition is at the
No Operation level) shall be closed to operations
until repairs are completed. However, such track
may be used under written permit from the DEH
(BCE) and in the presence of a certified track in-
spector. During operations over the closed portion
of track the certified track inspector shall have
visual contact with the train operator at all times
and be prepared to signal the train crew to stop.

(6) Any deficiency in Category A track requir-
ing the track to be removed from service should be
corrected within 30 days of discovery.

e. Judgment of the certified track inspector
shall govern. A certified track inspector shall have
the authority to impose operating restrictions
beyond the minimum required in these standards
when conditions warrant.

[ Defective conditions not addressed in these
standards. Defective conditions or combinations of
conditions may be found which are not directly ad-
dressed in these standards. In such cases, a certi-
fied track inspector shall exercise judgment in ap-
plying an appropriate operating restriction.
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CHAPTER 2
INSPECTION OF TRACK AND RECORD KEEPING

2-1. Inspection by qualified inspectors.

a. Army track. For Army track, the individual
who completes the required track inspections shall
be a certified track inspector as specified in AR
420-72.

b. Air Force track. For Air Force track, the indi-
vidual who completes the required track inspec-
tions shall be qualified to perform such inspections
as designated by the BCE.

2-2. Inspection frequencies.
a. Category A and Category B track. As a mini-
mum, track designated as either Category A or
Category B shall be inspected at the intervals

shown below:
Traffic Frequency

Minimum Required
Inspection Frequency

Two or more movements per week....... Once every month

Greater than one movement per Once every 2 months
month but less than two move-
ments per week.

Less than one movement per month.... Once every 6 months

b. Category C track. Category C track shall be
inspected annually in accordance with chapter 16
of these standards.

c. Electric/electromechanical grade crossing sig-
nals. The inspection of electric/electromechanical
signals at road-railroad grade crossings shall be
performed at the same frequency as track inspec-
tions (para 2-2a); however, inspections of signals
shall be performed not less than once per quarter
(at approximately 3 month intervals). See chapter
10 for additional information on the inspection of
these signals.

d. Internal rail defect inspection. Internal rail
defect inspection shall be performed every 3 to 6
years as specified in paragraph 7-2b.

2-3. Special inspections.

a. Infrequently used track. Track that has not
been used for a period of 6 months or more shall
be inspected prior to the first movement over the
track.

b. Mass rail movement. For track that has not
been inspected within the last 2 months, a track
inspection is recommended prior to any mass rail
movement (50 cars or more).

¢. Unusual occurrences. Track inspections shall
be conducted following unusual occurrences such
as a derailment, accident, flood, fire, earthquake,
severe storm, or other occurrence which could

have an adverse effect on the track structure.
These inspections shall be conducted prior to the
first movement over the track following the un-
usual occurrence.

2-4. Responsibilities of inspectors.

a. The certified track inspector is responsible
for:

(1) Assuring that inspections of Army and Air
Force track are performed in accordance with
paragraphs 2-2, 2-3, 2-4, and 2-5 of these stand-
ards.

(2) Examining the track to determine whether
the track condition complies with the require-
ments of these standards.

(3) Reporting any deviations from the full com-
pliance condition level.

b. Track inspections prescribed in paragraphs 2-
2 and 2-3 shall be made on foot or in an on-track
vehicle at a speed which is conducive to effective
track inspection, but in no case to exceed 5 mph.
Turnouts, road crossings, rail crossings, bridges,
and drainage structures shall be inspected on foot.

¢. The inspector shall complete and keep a copy
of this inspection on file for at least 3 years. In-
spection reports which document deficiencies re-
sulting in a track falling below its designated con-
dition level shall be kept on file until all those de-
ficiencies have been corrected.

2-5. Inspection of partially visible track.

a. At locations where vegetation, dirt, debris, or
other undesirable materials cover the ties and/or
rail preventing effective track inspection, train op-
erations shall not exceed 10 mph until the undesir-
able materials are removed and a thorough track
inspection is performed.

b. Paved areas. In road crossings and other
paved areas where complete inspection of the
track is not possible, the certified track inspector
must be alert for external signs of track deteriora-
tion. External signs indicating track deterioration
are:

(1) Changes in gage and/or crosslevel.

(2) Settlement of the rails (changes in track
profile).

(3) Excessive vertical movement of the rails as
a train passes.

(4) Settlement of the pavement in the vicinity
of the track.

2-1
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(5) Deterioration (cracking or breaking up) of
the pavement in the vicinity of the track.

c. Operating restrictions for track in pavement.
When external signs of track deterioration devel-
op, particular attention should be given to the
track geometry measurements through the paved
area. Track geometry measurements, combined

with visual indications of lateral and vertical
movement, and the requirements for road crossing
flangeways shall be used to assign operating re-
strictions for the track through the paved area.
Operating restrictions shall be consistent with the
operating restrictions required for road crossings
and for track geometry deviations given in chap-
ters 10 and 12 of these standards.
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CHAPTER 3
ROADWAY

3-1. Roadway.

a. Inspection. The roadway shall be inspected for
the following defects:

(1) Ballast/subgrade pumping.

(2) Erosion of embankments and cut slopes.
(3) Enbankment sliding or slippage.

(4) Potential slope stability problems.

(5) Settlement at approaches to bridge ends.
(6) Washouts under the track.

If any of these are present, remedial action is re-
quired within a time frame necessary to prevent
damage to the track structure.

b. Hazardous conditions. Any condition present-
ing a hazard to the safe movement of trains shall
be corrected prior to the first movement over that
location.

3-2. Drainage.
a. General.

(1) A well-drained roadbed is essential to good
track maintenance.

(2) Any attempts to divert water onto the
roadway or to obstruct ditches or drainage struc-
tures shall be reported immediately to the DEH
(BCE).

(83) Drains, ditches, and other open drainage
structure shall be protected to prevent hazards to
personnel.

b. Size and design. Ditches and other drainage
structures (culverts, drains, and drop inlets) shall
be of sufficient size and construction to handle the
expected flow of water, in accordance with TM 5-
820-4/AFM 88-5, Chap. 4.

¢. Obstructions. Ditches and drainage structures
shall be maintained to allow the free passage of
water. At locations where flow is obstructed or
otherwise inadequate, remedial action is required.
During construction operations adjacent to the
track structure all ditches and other drainage
structures shall be kept unobstructed.

d. Inspection.

(1) Inspection and cleaning of drainage struc-
tures and channels shall be performed at least an-
ually.

(2) Inspections of ditches and other drainage
structures during and after heavy rains are reco-
mended to ensure that these structures are ade-
quate to carry the runoff.

(3) Drainage ditches and structures shall be in-
spected for the presence of:
(a) Brush.
(b) Drift
(c) Excessive ice and snow.

(d) Other obstructions which may interfere
with the flow of water.

If any of these are present, immediate remedial
action is required to prevent damage to the road-
way and track structure.

(4) Particular attention shall be given to
drainage conditions at turnouts, rail crossings,
road crossings, bridge ends, and all locations
where conditions may restrict adequate drainage.

3-3. Vegetation.

a. Vegetation shall be controlled so that it does
not:

(1) Grow within the ballast section or obstruct
ballast drainage.

(2) Interfere with adequate visibility at grade
crossings.

(3) Obstruct visibility of location markers,
switch position indicators, signs, or signals.

(4) Obstruct drainage.

(5) Interfere with the safe operation of trains.

(6) Prevent proper track inspection.

(7) Present a fire hazard to timber structures.

(8) Interfere with personnel walking within 8
fees of the track centerline.

(9) Brush the sides of rolling stock.

b. Vegetation interference.

(1) At locations where vegetation interferes
with the effective inspection of the track, train op-
erations shall not exceed 10 mph until the vegeta-
tion is removed and a thorough track inspection is
performed.

(2) At locations where vegetation interferes
with train operations, operations shall not exceed
5 mph until the vegetation is removed and an ad-
ditional track inspection is performed.

c. Vegetation control. Undesirable vegetation
growing within the roadway shall be removed by
chemical or manual means. For Army Track,
chemical vegetation control shall be accomplished
as prescribed by AR 420-76, TM 5-629, and TM 5-
630. For Air Force track, chemical vegetation con-

3-1
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trol shall be accomplished as prescribed by AFR and in other locations within the roadway to pre-
91-21, and AFM 91-19. vent erosion. The growth of desirable vegetation

d. Desirable vegetation. Vegetation may be should be controlled to meet the requirements of
planted and grown on the slopes of cuts and fills paragraph 3-3a.

3-2
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CHAPTER 4
BALLAST

4-1. General. Ballast is a select material placed on
the subgrade to:

a. Restrain the track laterally, longitudinally,
and vertically under the dynamic loads imposed by
trains and the thermal stresses induced in the
rails by changing temperature.

b. Provide adequate drainage of the track.

c. Distribute the load of the track and trains to
prevent overstressing the subgrade.

4-2. Selection criteria.

a. Considerations for selecting materials to be
used as ballast include:

(1) Size and gradation.
(2) Shape (angularity).
(3) Weight.

(4) Strength.

(5) Durability.

(6) Cleanliness.

(7) Economics.

b. New ballast materials used in the mainte-
nance of Army track shall meet the requirements
specified in the AREA Manual For Railway Engi-
neering, chapter 1, part 2, for the gradation re-
quirements given in table 4-1.

Table 4-1. AREA recommended gradations for ballast
Nominal Amounts Finer Than Each Sieve (Square Opening)
Size Square Percent by Weight
Size Opening 2-1/2 1-1/2 3/4 1/2 378
No. in. in. 2 in, in. 1 in. in, in, in. No. 4
3 2 to 1l 100 95-100 35-70 0-15 0-5
4A 2 to 3/4 100 90-100 60-90 10-35 0-10 0-3
4 1-1/2 to 3/4 100 90-100 20-55 0-15 0-5
5 1 to 3/8 100 90-100 40-75 15-35 0-15 0-5

Note:

Size Numbers 3, 4A, and" 4 are typically mainline ballast materials.

Size Number 5 is typically yard ballast material.
Copyright 1987, American Railway Engineering Association; used by

permission.

Table 4-1. AREA recommended gradations for ballast.

4-3. Maintenance.

a. The ballast section should be clean, free-
draining, and free of vegetation, soil (mud), and
other foreign materials.

b. During major maintenance or track rehabili-
tation, dirty or fouled crushed stone or slag ballast
meeting the requirements of paragraph 4-26 may
be cleaned or reconditioned and reused.

c. Ballast materials shall not be allowed to cover
or be at a level above thc top of the ties.

4-1
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CHAPTER 5
TIES

5-1. General.
a. The functions of a tie are to:
(1) Maintain gage.
(2) Maintain surface.
(3) Maintain alinement.
(4) Distribute the load from the rail to the bal-
last and subgrade.

The inability of a tie to adequately perform any of
the above functions constitutes a defective tie.

b. Tie selection and treatment.

(1) Tie selection. New ties selected for use in
the maintenance of Army track shall meet the re-
quirements specified in the AREA Manual For
Railway Engineering, chapter 3, part 1 for 6-inch
grade and 7-inch grade ties. The preferred species
for ties are the following hardwoods: Red Oak,
White Oak, Hickory, Ash, Beech, and Gum. Where
softwoods are used, the Pine and Fir species are
preferred.

(2) Treatment. Ties shall be pressure treated in
accordance with the most current version of Amer-
ican Wood-Preserver’s Association (AWPA) Stand-
ard C6. As a general recommendation, the pre-
ferred preservative for ties is a creosote-coal tar so-
lution (60/40) as specified in AWPA Standard P2,
“Standard for Creosote and Creosote Solutions”.
For ties used West of the Mississippi River where
attack of the wood by organisms such as fungi and
termites is generally not as severe, a creosote-pe-
troleum solution (50/50) as specified in AWPA

Standard P3, “Standard for Creosote-Petroleum
Oil Solution”’ may be used.

(3) Switch ties. It is recommended that switch
ties be hardwood selected from the list of preferred
species given in paragraph 5-1b(1).

¢. Installation. Ties shall be installed perpendic-
ular to the rails and properly tamped and spiked.
Ties shall be installed with the top of the tie (or
the tie plate) in full contact with the base of the
rail and the bottom of the tie near the rail seat in
full contact with the ballast.

5-2. Identification of defective ties.
a. Defective ties. A tie is defective if it is:
(1) Broken through.

(2) Split or otherwise impaired to the extent
that it will not hold spikes or other rail fasteners.

(3) So deteriorated that the tie plate can move
laterally more than % (0.5) inch relative to the
crosstie.

(4) Cut by the tie plate more than 2 (2.00)
inches.

(5) Cut by wheel flanges, dragging equipment,
fire, etc., to a depth of more than 2 (2.00) inches
within 12 inches of the base of the rail, frog, or
load-bearing area.

(6) Rotted, hollow, or generally deteriorated to
a point where a substantial amount of the materi-
al is decayed or missing. These defects are shown
in figure 5-1.

5-1
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Figure 5-1. Examples of good and defective ties.

b. Improper tie support (down or hanging ties).
Ties that do not support both rails are considered
defective. If these down ties are not materially de-
fective (see para 5-2a), they shall be tamped up
and respiked to fully support the rails.

5-3. Tie requirements.

a. Consecutive defective ties. The occurrence of
consecutive defective ties in Categories A and B
track requires operating restrictions as specified
below:

Number of
Consecutive

Operating Restrictions
Defective ties

Oto2............ None

B Limit maximum speed to 10 mph
L PR Limit maximum speed to 5 mph
5 or more ... No operation

b. Joint ties. All joints shall be supported by at
least one nondefective tie whose centerline is
within 18 inches of the rail ends as shown in
figure 5-2. At any location where a rail joint is not

5-2

supported by at least one nondefective tie, oper-
ations shall not exceed 10 mph.

AT EACH JOINT, AT LEAST ONE TIE WITHIN
THIS AREA MUST BE NON-DEFECTIVE.

Figure 5-2. Required tie support at joints.

c. Tie spacing. If the existing tie spacing aver-
ages greater than 22 inches within the distance of
a rail length, the desired spacing should be estab-
lished during the next major maintenance cycle.
For track constructed with an average tie spacing
greater than 22 inches, the desired spacing should
be established during the next track rehabilita-
tion.



d. Missing or skewed ties. Missing or skewed
(crooked) ties are undesirable in track. At any lo-
cation where the center-to-center tie spacing meas-
ured along either rail exceeds 48 inches, oper-
ations shall not exceed 10 mph until additional tie

TM 5-628/AFR 91-44

support is provided, or skewed ties are straight-
ened to reduce the spacing. Slightly skewed ties
should be straightened during the next track reha-
bilitation.
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CHAPTER 6
TIE PLATES, RAIL FASTENINGS, AND OTHER TRACK MATERIALS

6-1. General.

a. Tie plates, rail fastenings, and other track
materials shall be the proper size and type as spec-
ified in TM 5-850-2/AFM 88-7, Chap. 2 and TM 5-
627/AFM 91-33 and shall conform to the require-
ments of chapters 4 and 5 of the AREA Manual
For Railway Engineering.

b. Tie plates, rail fastenings, and other track
materials shall not be flame cut or otherwise al-
tered.

¢. Tie plates, rail fastenings, and other track
materials which are of improper type, broken, or

Figure 6-1. Single shoulder tie plate.

c. Installation. For track without tie plates,
plates shall be installed during the next track re-
habilitation or rail replacement.

6-3. Spikes

a. The rail shall have a sufficient number of fas-
teners (spikes) to effectively maintain gage and
provide sufficient rail restraint.

b. Spikes shall be:
(1) Of proper size for the tie plates used.

otherwise defective shall be replaced with the
proper size and type material.

6-2. Tie plates.

a. Use. Tie plates distribute the applied loads
from the rail to the tie as well as assist in keeping
the rail in position. Their use is especially impor-
tant on curves where they provide additional later-
al restraint.

b. Type. Tie plates may be of either the single
shoulder type (fig 6-1) or the double shoulder type
(fig 6-2).

Figure 6-2. Double shoulder tie plate.

(2) Driven vertical and square with the rail.
(3) Either of the cut or screw type.

(4) Driven with approximately Y (0.125) inch
of space remaining between the head of the spike
and the base of the rail.

c. Spiking pattern.

(1) On tangent track and curves less than 4 de-
grees, spikes shall be installed as shown in figure
6-3.
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Figure 6-3. Spiking pattern for tangents and curves less than 4 degrees.

(2) On curves 4 degrees and greater and on the
curved side of turnouts, the use of an additional
spike as shown in figure 6-4 is recommended.

FIELD SIDE

Ny

4-HOLE TIE PLATES 8-HOLE TIE PLATES

FIELD SIDE

Figure 6-4. Spiking pattern for curves 4 degrees and greater.

(3) Spikes in angle bars. Spikes shall not be in-
stalled through the slots in skirted-type, slotted
joint bars (angle bars) as shown in figure 6-5.

6-2
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CORRECT

INCORRECT

Figure 6-5. Spiking through angle bars.

(4) Correction on incorrect spiking patterns.
An incorrect spiking pattern by itself is not a
cause for removing and redriving spikes. However,
an incorrect spiking pattern shall be corrected
when other maintenance requires the spikes to be
removed. Old spike holes shall be plugged to pre-
vent accelerated tie deterioration.

d. Missing and loose spikes. Missing spikes shall
be replaced. Old spike holes shall be plugged with
a treated tie plug prior to replacing the spikes.
Loose spikes shall be removed, the holes plugged,
and the spikes redriven.

e. Spikes beneath rail base. Where the head of a
spike has become lodged beneath the base of a rail,
the spike shall be removed and properly redriven.
A spike lodged beneath the rail base is an undesir-
able condition that can lead to a broken rail base.

6-4. Joints.

a. Joint bars. Rails shall be joined with proper
factory designed and constructed joint bars. Joint
bars may not be altered with a flame in any
manner, including the bolt holes. Joint bars not
meeting these requirements shall be replaced.

b. Compromise joints. Rails of different size or
section shall be joined with proper factory de-
signed and constructed compromise bars, taper
rails, or offset welds.

¢. Cracked or broken joint bars. Cracked or
broken joint bars shall be replaced.

(1) If one joint bar at a rail joint is cracked or
broken between the center holes, operations over
that location shall not exceed 10 mph.

(2) If both joint bars at a rail joint are cracked
between the center holes, operations over that lo-
cation shall not exceed 5 mph.

(8) Operations shall not be permitted over any
location where both joint bars are broken, or
where worn or loose joint bars allow vertical move-
ment of either rail with respect to the other.

d. Bolts. Each joint shall be bolted with at least
two bolts in each rail.

(1) All bolts shall be of proper size and tightly
in place. A bolt is not considered tight unless the
spring washer is compressed closed and is flat
against the joint bar, as shown in figure 6-6.
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Figure 6-6. Proper bolt installation.

(2) Bolts which cannot be tightened shall be
replaced. Missing bolts shall be replaced.

(3) Bolts shall be installed with spring lock
washers. Nuts shall be installed against the spring
lock washer as shown in figure 6-6. At least one
full bolt thread shall extend past the outside of the
nut.

(4) Bolts shall be installed so that the nuts will
be alternately on the inside and outside of the rail
as shown in figure 6-6.

(5) Whenever bolts and joint bars are removed,
the rail in the joint area and the contact surfaces
of the joint bar shall be cleaned (wire brushed) and
lubrication applied to the joint bar and the bolt
threads. New joint bars and bolts shall be lubricat-
ed before installation.

e. Loose and missing bolts.

(1) If all bolts at a joint are loose or if there is
only one bolt through each rail, operations shall
not exceed 10 mph.

(2) Operations shall not be permitted over lo-
cations where all bolts in one rail are missing.

[. Rail end mismatch.

(1) At any location where rail end mismatch
exceeds %6 (0.1875) inch on the tread portion or
gage side of the rail, operations shall not exceed 10
mph.

(2) Operations shall not be permitted over lo-
cations where the rail end mismatch exceeds Y%
(0.25) inch.

g. Joint gap.

(1) At any location where the gap between rail
ends exceeds 1 (1.00) inch, operations shall not
exceed 10 mph.

(2) Operations shall not be permitted over lo-
cations where the gap exceeds 2 inches.

h. Joints in restricted areas. Whenever a joint is
installed within 20 feet of a road crossing, the
outer perimeter of any structure, or any location
which restricts access to the joint, it is recom-
mended that the joint be welded.

6-5. Rail anchors.

a. Rail anchors help prevent the longitudinal
movement of rails commonly known as ‘“running”’
or “creeping’’. Rail anchors should be used at loca-
tions where the track is subject to serious move-
ment from rail expansion or traffic conditions.

b. Rules for anchor application. General rules on
the use of rail anchors are:

(1) Anchors shall be applied to the gage side of
the rail against the same tie face on opposite rails.

(2) Anchors shall grip the base of the rail
firmly and have full bearing against the face of
the tie.

(3) When the bearing of the rail anchor
against the tie has been disturbed by removal of
the tie, the anchor shall be removed and reset.

(4) Anchors shall not be moved by driving
them along the rail.

(5) Skewed ties shall be straightened before
applying rail anchors.

Rail anchors not meeting requirements of para-
graphs 6-5 a and b should be removed and reset.
¢. Anchor locations.

(1) Where used, a minimum of eight anchors
per 39 foot of rail is recommended as shown in
figure 6-7. Additional anchors should be used as
needed, and they should be installed four per tie
with approximately uniform spacing along the
rail.
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Figure 6-7. Recommended minimum anchoring pattern.

(2) At open deck bridges. Where anchors are
used on track approaching open deck bridges,
every third tie should be box anchored (four an-
chors per tie) for at least two rail lengths off each
end of the bridge. No anchors shall be applied on
the bridge itself.

(3) At rail crossings. Where anchors are used
on track approaching rail crossings, every third tie
should be box anchored (four anchors per tie) for
at least two rail lengths in all directions from the
crossing.

6-6. Gage rods.

a. Use. Gage rods are used to help maintain
proper track gage but are not a substitute for good
track maintenance and good tie conditions. Gage
rods are sometimes used at the following locations:

(1) On sharp curves where there is difficulty
holding the gage.

(2) In turnouts just ahead of the switch points
and on the curved closure rails.

b. Spacing. Where gage rods are used in sharp
curves, two to four rods should be installed for
each rail length. Rods should be installed at
evenly spaced intervals along the rail length.

c. Application. Gage rods should be installed at
right angles to the rail with the jaws firmly grip-
ping the base of the rail.

d. Maintenance.

(1) Gage rods shall be kept tight while main-
taining the proper track gage.

(2) Bent or broken gage rods shall be replaced
where the track conditions warrant their contin-
ued use.

6-5






TM 5-628/AFR 91-44

CHAPTER 7
RAIL

the operating restrictions presented in table 7-1
shall apply. Appendix B provides brief descriptions
of the common rail defects that may be observed
in track.

7-1. Defective rail and remedial actions.

a. Remedial actions for rail defects are present-
ed in table 7-1. Where rail defects have been iden-
tified but remedial action has not been completed,

Table 7-1

Rail Defects, Operating Restrictions, and Remedial Actions

Operating Restrictions

Remedial Actions

Until Repairs Are Completed  Replace Entire Crop Apply Joint
Defect Type {Maximum Operating Speed)  Defective Rail Defec?’ Bars (Fully Bolted)
Bolt hole crack 10 mph Allowed Allowed -
Broken base 5 mph Aliowed Allowed Not allowed
Corrosion - greater than 1/4 inch 10 mph REQUIRED Not allowed Not atlowed
Complete break -clean and square CLOSE TO TRAFFIC Preferred -- Allowed?
Complete break - rough or angled CLOSE TO TRAFFIC Preferred Allowed Not allowed*
Crushed head 10 mph Preferred Allowed Not allowed
Defective weld 10 mph Preferred Preferred Not allowed
End batter - greater than 1/4 inch 10 mph Allowed Allowed -
Fissure - compound® CLOSE TO TRAFFIC Preferred' Allowed Not allowed*
Fissure - transverse® - Size less than 40%° 5 mph Allowed' Allowed Allowed
Size greater than 409%° CLOSE TO TRAFFIC Preferred! Allowed Allowed
Fracture - detail’ - Size less than 40%° S mph Allowed' Allowed Allowed
Size greater than 40%° CLOSE TO TRAFFIC Preferred! Allowed Allowed
Fracture -engine burn®- Size less than 409%° 5 mph Allowed' Allowed Allowed
Size greater than 40%° CLOSE TO TRAFFIC Preferred! Allowed Not allowed*
Head/web separation CLOSE TO TRAFFIC REQUIRED Not allowed Not allowed
Piped rail 10 mph REQUIRED Not allowed -
Running surface damage (depth greater 10 mph Allowed Allowed Not allowed
than 1/4 inch)
Short rail (rail less than |3 feet long) NO RESTRICTION REQUIRED -- Not atlowed
Split rail - horizontal 5 mph REQUIRED Not allowed Not allowed
Split head - vertical CLOSE TO TRAFFIC REQUIRED Not allowed Not allowed
Split web S mph REQUIRED Not allowed Not allowed
Torch cut - rail ends 10 mph Preferred Allowed Not allowed
holt holes 5 mph Preferred Allowed Not allowed
Wear on 90 Ib or larger rail
Side wear greater than 1/2 inch 10 mph REQUIRED’ Not allowed Not allowed
Vertical wear greater than 1/2 inch 10 mph REQUIRED Not allowed Not allowed
Wear on rail less than 90 ib
Side wear greater than 3/8 inch 10 mph REQUIRED Not allowed Not allowed
Vertical wear greater than 3/8 inch 10 mph REQUIRED Not allowed Not allowed

Notes:

'If two or more of these defects are found in any individual rail, that rail shall be replaced.

2Rails may be cropped by cutting the rail with a rail saw or other appropriate cutting tool. at least 6 inches either side of the defect.
*Not allowed if results in a rail length of less than 13 feet (See “Short Rail” below).

4May be allowed as an emergency measure until defect is removed provided operations are restricted to 5 mph and an inspector is present.
SIf broken through or cracked out, rules for rough or angled complete break apply.

SDefect size estimated from internal rail flaw testing. If size is unknown, assume greater than 40%.

790 Ib or’larger rail with wear on one side only may be transposed.

Table 7-1. Rail defects, operating restrictions, and remedial actions.

b. Multiple defects. Any individual rail having
two or more of the fissure or fracture type de-
fects listed in table 7-1, whether they are the
same or different, shall be removed and replaced.

¢. Worn rails. On rail suspected of being worn

more than the allowances provided for in table 7-
1, wear measurements shall be taken at the center
and at each end of the rail not more than 1 foot
from the end of the joint bar. Rail wear measure-
ments shall consist of a vertical head wear meas-
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urement and a side wear measurement as shown may be used to assist in identifying rail sections
in figure 7-1. Table C-1 presents a table of details and estimating the amount of rail wear.
and properties for various rail sections. This table

I __ VERTICAL WEAR
Z__ 1} (LOSS OF HEIGHT)

\ —5/8"

SIDE WEAR

/| | N\

TIE PLATE B

Figure 7-1. Rail wear measurement.

d. Base corrosion. Rail shall be removed from
track if the base is corroded more than Y4 (0.25)
inch as shown in figure 7-2.

7-2
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A + B MUST BE LESS THAN /4 INCH.
IF THE BASE OF THE RAIL HAS
CORRODED TO THE POINT THAT
MORE THAN |/4" PLAY IS ALLOWED
THE RAIL MUST BE REMOVED.

DOUBLE SHOULDER TIE PLATE SINGLE SHOULDER TIE PLATE

Figure 7-2. Rail base corrosion measurement.

e. End batter. Rail end batter is measured %
(0.50) inch from the rail end with an 18-inch
straightedge laid only on the rail being measured

as shown in figure 7-3. Table 7-1 presents limits
and remedial actions for end batter.

7-3
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Figure 7-3. End batter measurement.

f. Running surface damage. Rail running sur-
face damage, such as deep engine burns, dents,
etc., is measured at the midpoint of an 18-inch
straightedge laid on the railhead over the defect.
Table 7-1 presents limits and remedial actions for
rail surface damage.

7-2. Rail maintenance.

a. Rail. New rail used in the maintenance of
Army and Air Force track shall meet the require-
ments specified in the AREA Manual For Railway
Engineering, chapter 4.

b. Internal defect inspection. A ‘‘continuous
search” internal rail defect inspection shall be per-
formed at least once every 3 to 6 years on Catego-
ries A and B track. This internal rail defect in-
spection should be conducted using ultrasonic in-
spection techniques. Table 7-2 presents the recom-
mended frequency for rail defect inspections.

Table 7-2. Recommended rail defect inspection frequencies

Annual Day-To-Day Traffic (Car

ovements) Inspection Frequency

1 million gross tons (MGT) or more
(greater than 7,200 car movements
per year).

0.50 to 0.99 MGT (3,600 to 7,200 car
movements per year).

Less than 0.50 MGT (less than 3,600
car movements per year).

3 years or 3 MGT,
whichever is less

5 years or 5 MGT,
whichever is less

6 years or after a rail
break

7-4

¢. Torch cut. Rail shall not be flame cut in any
manner. This includes cropping of the rail end,
burning bolt holes, and trimming mismatched
ends. Rail shall be cut using a rail saw or other
appropriate cutting tool.

d. Short rail. Rail less than 13 feet in length
shall not be installed in track.

7-3. Lightweight rail.

Lightweight rail is defined as rail weighing less
than 90 pounds/yard. Research has shown that
light-weight rail may not be suitable for use in
track which is subjected to heavy wheel loads.

a. Rail weights of 70 pounds/yard or less should
be replaced if that rail is to experience car loads of
more than 50 tons (25,000 pounds axle loads).

b. Rail weighing 75 to 85 pounds/yard may be
adequate depending upon support conditions. A
structural evaluation and stress analysis is neces-
sary to determine the adequacy of these rail
weights. Rail not adequate to support the desired
wheel loads should be replaced.

c. The existence of lightweight rail in Categories
A and B track should be considered when plan-
ning major repair and/or rehabilitation projects.
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CHAPTER 8
TURNOUTS

8-1. General.

Turnouts are designed to divert trains from one
track to another. Good turnout maintenance is es-
sential for the safe and efficient operation of

SWITCH STAND

CURVED STOCK RAR.

trains. Major components of a turnout are the
switch, frog, and guard rails. Figure 8-1 shows a
typical turnout with the various parts identified.
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Figure 8-1. Parts of a turnout.

8-2. General requirements

a. Materials. All materials used within the
limits of a turnout shall:

(1) Be factory designed and constructed.
(2) Be the proper type and size.

(3) Be properly installed.

(4) Not be flame cut or otherwise altered.

b. Rail. All rail used within the limits of a turn-
out shall be of the same weight and section. Com-
promise joints are not permitted within the limits
of a turnout.

c. Ties. The standards in chapter 5 of this
manual shall apply to ties within the limits of a
turnout.

8-1
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d. Track geometry. Turnout track geometry shall
conform with the standards in chapter 12 as well
as those in this chapter.

e. Reversing tangent. It is recommended that the
tangent between the frog and any reverse curve
past the frog be no less than 50 feet in length as
shown in figure 8-2.

SWITCH STAND
II =l

FROG

Figure 8-2. Reversing tangent length and
switch stand placement.

f. Switch stand placement.

(1) The switch stand stall be installed so that
when the switch is lined for the normal (main)
route, the connecting rod keeps the points closed
with a pulling (rather than a pushing) force. In
most cases this will mean installing the stand on
the diverging side of the turnout as shown in
figure 8-2.

(2) When a ground-throw stand is used, the
handle shall point toward the frog when the
switch is lined for the normal (main) route.

g Cleaning, lubrication, and adjustment.
Switches and switch stands shall be cleaned, lubri-
cated, and adjusted at least annually.

8-3. Switches and switch stands.

a. Switches shall be inspected for the following
defects:

(1) Switch difficult to operate.

(2) Gap greater than Y% (0.125) inch between
the switch point and the stock rail. Checked with
points in both positions. (See para 8-3b.)

8-2

(3) Worn or chipped switch points. (See para
8-3¢ and fig 8-3.)

(4) Point of switch higher than stock rail. (See
para 8-3d(1) and fig 8-4.)

(5) Point rail beyond taper lower than stock
rail. (See para 8-3d(2) and fig 8-4.)

(6) Damaged or missing switch stand lever
latches or switch point lock. (see para 8-3e)

(7) Insecure, loose, damaged, or improperly in-
stalled switch stand. (See para 8-3f and 8-2g)

(8) Loose, damaged, or missing jam nut at the
switch stand end of the connecting rod. (See para
8-3¢(3))

(9) Bent, damaged, loose, binding, or improper-
ly installed connecting rod, switch rods, or switch
clips. (See para 8-3g)

(10) Loose, damaged, or missing switch clip,
switch rod, or connecting rod bolts. (See para 8-3h)

(11) Loose, damaged, or missing heel bolts;
cracked or improper heel joint bars or heel filler.
(See para 8-3i)

(12) Loose, damaged, or missing rail braces.
(See para 8-3))

(18) Loose, damaged, or missing slide plates;
dirt and debris buildup on slide plates.

(14) Missing cotter keys on switch rod and
switch clip bolts.

(15) Debris in flangeways. (See para 8-3k)

(16) Debris obstructing switch rods and con-
necting rod. (See para 8-3g(1))

ORIGINAL
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Figure 8-3. Switch point contour.
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Figure 8-4. Switch point plan and elevation.

b. Switch point gap.

(1) If the switch can be thrown and locked in
either direction with a % (0.125) inch spacer be-
tween the switch point and the stock rail, oper-
ations through the turnout shall not exceed 10
mph.

(2) If the switch can be thrown and locked in
either direction with a % (0.25) inch spacer be-
tween the switch point and the stock rail, oper-
ations through that side of the turnout shall not
be permitted.

c. Switch points. A switch point shall be re-
stored or replaced if the point is chipped, broken,
or worn more than % (0.50) inch down and 6
inches back from the point. (See fig 8-3). Metal
flow shall be removed to ensure proper closure. If
a switch point is worn or damaged beyond these
limits, operations through the turnout shall not
exceed 10 mph.

d. Figure 8-4 shows the proper elevation of the
switch point and point rail with respect to the
stock rail.

(1) If the top surface of the switch point is
higher than the top of the stock rail, operations
through the turnout shall not exceed 5 mph.

(2) If the point rail beyond the taper is lower
than the stock rail, operations through the turn-
out shall not be permitted.

e. Switch stand lever latches and point locks.
Switch stand lever latches or switch point locks
shall be installed on all switches. Where latches or
locks are missing, damaged, insecure, or otherwise
inoperative, operations through the turnout shall
not exceed 10 mph.

f. Switch stand. The switch stand shall be fully
secured to the headblock ties to prevent any unin-
tentional movement of the switch points. Where
operations through the switch result in visible lat-
eral movement of the switch stand or opening of
the switch points (point gap), operations through
the turnout shall not be permitted.

& Connecting rod, switch rods, and switch clips.

(1) These parts shall be installed and main-
tained to allow unobstructed motion when the
switch is thrown. Rod ends and clips shall not con-
tact adjacent ties. Damaged parts shall be re-
placed, and improperly installed parts shall be ad-
justed. Washers or similar spacers shall not be
permitted between the switch clip and the switch
point.

(2) If the connecting rod, switch rod, or switch
clip is insecurely fastened or is damaged, oper-
ations through the turnout shall not be permitted.

(3) The jam nut at the switch stand end of the
connecting rod shall be kept tight against the
switch stand clevis.

8-3
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(4) Where washers or similar spacers are be-
tween the clip and switch point, operations
through the turnout shall not exceed 10 mph.

h. Connecting rod bolts, switch rod bolts, and
clip bolts. Connecting rod and switch rod bolts
shall be installed with the nut on top and cotter
keys in place. Clip bolts shall have cotter keys. All
bolts shall be kept tight.

i. Switch heel (bolts, fillers, and joint bars). The
heel of the switch shall be secure and the support-
ing switch ties solidly tamped. The inside joint bar
(nearest and track center) should be a bent bar per
AREA design. If any heel bolts are loose or miss-
ing, or the heel is otherwise not fully secure, oper-
ations through the turnout shall not exceed 5
mph.

J. Rail braces.

(1) Rail braces are essential to provide proper
lateral support to the stock rails. Rail braces shall

1 6"

172" |
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/

A
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\ WORN CONTOUR
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POINT ELEVATION

be fully secured to the tie and tight against the
outside of the stock rail on both sides of the turn-
out.

(2) It is recommended that rail braces be in-
stalled on each tie from the point of switch to
within two ties of the switch heel.

(3) If there are less than four rail braces fully
secured to the tie and tight against the outside of
each stock rail, operations through the turnout
shall not exceed 5 mph.

k. Debris in flangeways. Flangeways shall be
kept clear of debris. Any obstructions, including
ice and packed snow, shall be removed.

8-4. Frogs.

a. Frog point. A frog shall be restored or re-
placed if the point is chipped, broken, or worn
more than ¥z (0.50) inch below the original top sur-
face and 6 inches back from the original point lo-
cation. (See fig 8-5)

WEAR

NN

N

SECTION THROUGH 1/2" POINT
SHOWING SURFACE WEAR

Figure 8-5. Frog point and tread contours.

b. Frog surface. A frog shall be restored or re-
placed if the tread surface is worn more than %
(0.375) inch below its original contour. (See fig 8-5)

3/8" ~

c. Guarding face of self-guarded frogs. The
raised guarding face on a self-guarded frog shall
not be worn more than 3 (0.375) inch. (See fig 8-6)

GUARDING
FACE WEAR

N

Figure 8-6. Allowable wear on guarding face of self guarded frog.
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d. Repairing self-guarded frogs. If repairs are
made to a self-guarded frog without removing it
from service, the raised guarding face must be re-
stored before rebuilding the point,

e. Frog bolts. All frog bolts shall be in place and
tight.

TM 5-628/AFR 91-44

I Flangeway width. Standard frog flangeway
width is 17 (1.875) inches. Where existing
flangeway width is less than this amount, the re-
strictions in table 8-1 shajl be applied. (See fig 8-7)

Table 8-1, Measurements and operating restrictions for frogs and guard rails
Measurement
Standard
(New or Fully Operating Restrictions
Parameter Restored) 10 mph 5 mph No Operations
Frog flangeways:
Width 1-7/8 in. LT 1-5/8 in. - LT 1-1/2 in,
(1.875 in,) (1.625 1n.) (1.50 in.)
Depth GE 1-7/8 1n. LT 1-1/2 in. - LT 1-3/8 in.
(1.875 1n.) (1.50 in.) (1.375 in.)
Guard check gage 54~5/8 in, LT 54-1/4 in. - LT 54-1/8 in.

(54.625 1n,)

Guard face gage 52-3/4 in,

(54.25 in.) (54.125 {in.)

GT 53-1/8 in, - GT 53-1/4 {in,

(52.75 1in.) (53.125 1n.) (53.25 in.)
Guard rail flangeway:
Width 1-7/8 1in. LT 1-5/8 in. - LT 1-1/2 4n,.
(1.875 in,) (1.625 1n.) (1.50 in.)
Note: GE = greater than or equal to, LT = less than, GT = greater than.
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 MEASURE AT POINT OF
?%ED FROG ON BOTH SIDES
GAGE  OF TURNOUT

<

GUARD\

d GUARD CHECK GAGE
-~—————— GUARD FACE GAGE
FLANGEWAY WIDTH

FLANGEWAY DEPTH

POINT OF
FROG

RUNNING RAIL GUARD RAIL

I

FROG

Figure 8-7. Measurement of flangeway width, flangeway depth, guard check gage, and guard face gage.

g Flangeway depth. Standard frog flangeway
depty is 1% (1.875) inches. Where existing
flangeway depth is less than this amount, the re-
strictions in table 8-1 shall be applied. (See fig 8-7)

8-5. Guard rails.

a. Guard rails shall be in place, properly posi-
tioned, and fully secured.

b. Guard rails shall be installed so that the
straight guarding face (the portion of the guard
rail parallel with the running rail) extends in ad-
vance of the frog point a distance at least equal
the values given in table 8-2.

c. Guard check gage. Standard guard check gage
is 54% (54.625) inches. Where guard check gage
measures less than this amount, the restrictions in
table 8-1 shall be applied. (See fig 8-7)

8-6

Table 8-2. Minimum length of straight guarding face in

advance of frog point
Frog Number Length
4,5,6,7,8, 9, 10 et 14 in
11, 12, 14 oo rssese e siessasnssnesanssas s s eans 18 in
15, 16t ieneie et s s s nesee e besn e enassencn s 26 in
18, 20t rerere e ensre b acsessst st ebsis et 30 in

d. Guard face gage. Standard guard face gage is
53% (52.75) inches. Where guard face gage meas-
ures more than this amount, the restrictions in
table 8-1 shall be applied. (See fig 8-7)

e. Flangeway width. Standard guard rail
flangeway width is 1% (1.875) inches. If the
flangeway width is less than this amount, the re-
strictions in table 8-1 shall be applied. (See fig 8-
7.
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CHAPTER 9
RAIL CROSSINGS

9-1. General. Rail crossings are designed to carry
one track across another at grade.

9-2. Requirements.

a. Size. Rail crossings shall be the proper size
and section for the rails being joined.

b. Flangeway width. Standard flangeway width
for rail crossings is 1% (1.875) inches. Where exist-
ing flangeway width is less than this amount, the
following restrictions shall be applied.

(1) If the flangeway width is 1% (1.625) inches
or less, operations through the crossing shall not
exceed 10 mph.

(2) No operations shall be permitted through
any crossing where the flangeway width is 1%
(1.50) inches or less.

c. Flangeway depth. New or fully restored
flangeway depth for rail crossings is at least 1%
(1.875) inches. Where existing flangeway depth is
less than this amount, the following restrictions
shall be applied.

(1) If the flangeway depth is 1% (1.50) inches
or less, operations through the crossing shall not
exceed 10 mph.

(2) No operations shall be permitted through
any crossing where the flangeway depth is 1%
(1.375) inches or less.

d. Debris in flangeways. Flangeways shall be
kept clear of debris. Any obstructions, including
ice and packed snow, shall be removed.

e. Bolts. All crossing bolts shall be in place and
tight. Loose bolts shall be tightened, and bolts
which cannot be tightened shall be replaced. Miss-
ing bolts shall be replaced.

9-3. Anchors.

Where rail anchors are used on track approaching
rail crossings, every third tie should be box an-
chored (four anchors per tie) for at least two rail
lengths in all directions from the crossing.
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CHAPTER 10
ROAD CROSSINGS

10-1. Drainage.

a. Adequate drainage is essential for satisfac-
tory long-term performance of the track and road
crossing.

b. Water shall not be allowed to pond on or near
the track at a road crossing.

c. Catch-basins, gutters, ditches, subdrains, and
culverts should be properly installed and kept free
of debris.

10-2. Flangeways.

a. Flangeway width. For normal operations,
flangeway width in a road crossing shall not be
less than 2% (2.50) inches nor greater than 3 (3.00)
inches.

(1) If the flangeway width is less than 1%
(1.75) inches, operations through the crossing shall
not exceed 10 mph.

(2) No operations shall be permitted through
any crossing where the flangeway width is 1%
(1.50) inches or less.

b. Flangeway depth. For normal operations, the
flangeway depth in a road crossing shall not be
less than 2 (2.00) inches.

(1) If the flangeway depth is less than 1%
(1.50) inches, operations through the crossing shall
not exceed 10 mph.

(2) No operations shall be permitted through
any crossing where the flangeway depth is 13
(1.375) inches or less.

¢. Debris. Flangeways shall be kept clear of
debris. Any obstructions, including ice and packed
snow, shall be removed immediately.

10-3. Track.

a. Ties, tie plates, and spikes. When crossings
are rebuilt, all ties within the crossing limits and
for at least 20 feet beyond each end of the crossing
shall be replaced, fully tie plated, and spiked with
eight rail-holding spikes on each tie. (See fig 10-1)
For road crossings carrying large volumes of traf-
fic and/or heavy loads, the use of hardwood ties is
recommended.

b. Tie pads. When crossings are rebuilt, it is rec-
ommended that rubber tie pads be installed be-
tween the tie and tie plate on all ties within the

RAIL:

RAIL ANCHORS (OPTION]*@ |
| 2

USE 4 SPIKES IN EACH TIE PLATE ‘ m

TIE PLATE

RUBBER TIE PADS (RECOMMENDED)

NEW TIES
THROUGHOUT CROSSING

Figure 10-1. Track construction for road crossing.

crossing area and for at least 20 feet beyond each
end of the crossing.

¢. Joints. Bolted rail joints are not desirable in
road crossings. When crossings are rebuilt, it is
recommended that all joints within the crossing
and up to 20 feet outside the crossing be welded.

d. Rail anchors. Where the track on either side
of the crossing is anchored, it is recommended that
the anchoring pattern be continued through the
crossing.

10-4. Crossing surfaces and materials.

a. It is essential that the crossing surface be
maintained to provide a smooth crossing for vehi-
cles and to prevent vehicle tires from striking the
rails. The crossing surface shall be maintained at
an elevation level with or slightly (not more than
Y4 inch) above the top of the rails. Additionally,
there shall be a smooth transition between the
crossing surface and the adjoining pavement.

b. During routine track inspections the inspec-
tor should take note of the general condition of the
crossing materials and report any damage or con-
dition requiring repair or replacement. Any condi-
tion observed in a road crossing which would cause
a hazard to motor vehicles using the crossing
should be corrected immediately.

10-1
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10-5. Crossing protection.

a. Signs and signals. During routine track in-
spections the inspector should observe the condi-
tion of all whistle posts, highway warning signs,
and signals. Signs and signals should be easily leg-
ible and clearly visible.

(1) Signs and signals shall confirm to the re-
quirements of the Manual On Uniform Traffic
Control Devices MUTCD), part VIII, “Traffic Con-
trol Systems for Railroad-Highway Grade Cross-
ings”.

b. Electric/electromechanical signals. Inspection
and maintenance of electric and/or electromechan-
ical signals should conform to manufacturer’s rec-
ommendations, state/local requirements, and the
minimum requirements given below.

(1) Inspection of electric/electromechanical
signals shall be performed at the same frequency
as track inspections (para 2-2.a.); however, inspec-
tions of signals shall be performed not less than
once per quarter (at approximately 3-month inter-
vals).

(2) Minimum inspection procedures for elec-
tric/electromechanical signals are as follows:

10-2

(a) Open case.

(6) Turn on signal with switch.

(c) Make sure signal is working properly and
all bulbs are burning.

(d) Check to make sure lenses are clean.
Clean lenses if needed.

{e) Check power source for obvious problems.

() Check charge on standby batteries.

(g) Note date, time condition (ok, existing
problem, repaired, etc), and inspectors initials in a
small note book that is to be kept in the signal
case.

(3) At least once per quarter a detailed inspec-
tion of the signal shall be performed. The detailed
inspection shall include all of the requirements of
10-5b6(2) plus the following:

(a) Check all rail bonds.
(&) Check all connections.

(c) Measure and record voltages at critical
locations (relays).
¢. Any deficiency or defect in road crossing
warning signs or signals shall be repaired immedi-
ately.
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CHAPTER 11
BRIDGES

11-1. General.

a. Debris built up around piers or pilings in
streams or drainage channels shall be removed.

b. All bridges shall be equipped with guardrails
as specified in TM 5-627/AFM 91-33.

c. Rail anchors shall not be installed on track
over open deck bridges. Any anchors found on
track over an open deck bridge should be removed
immediately.

11-2. Bridge inspection.
a. For Army track, at least one detailed inspec-
tion of each railroad bridge shall be made annual-

ly by a qualified bridge engineer in accordance
with AR 420-72,

b. For Army track, a thorough inspection of the
substructure and superstructure of each railroad

bridge along with a load carrying capacity analysis
shall be made at least every 3 years in accordance
with AR 420-72.

¢. Army Technical Manual 5-626, ‘“Bridge In-
spection, Maintenance, and Repair,” provides guid-
ance for bridge inspections and determination of
maintenance requirements.

d. Air Force. For railroad bridges on Air Force
track, the BCE is responsible for determining
when bridge inspections are required.

11-3. Dangerous conditions.

Any condition in a bridge or bridge foundation
that might adversely effect train operations should
be reported immediately to the proper authorities.
Train operations over the structure shall not be
permitted until the bridge is examined and known
to be safe in accordance with TM 5-626.

11-1
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CHAPTER 12
TRACK GEOMETRY

2-1. General.

a. One rail shall be designated as the line rail.
The alignment of the track is established by this
rail. Either rail may be used as the line rail on
tangent track so long as the same rail is used for
the entire length of the tangent. The outside rail
in a curve is always the line rail.

b. In curves, the inside rail is designated as the
grade rail. The grade rail is the reference from
which superelevation is applied to the outside rail
of the curve.

¢. During routine track inspections, track geom-
etry measurements shall be taken as a minimum
at the following locations:

(1) Wherever there are visual indications of
track geometry deviations.

(2) Wherever track geometry deviations were
previously detected, unless the deviation has been
corrected.

(3) Other locations as specified in this chapter.

12-2. Gage.

a. Definition. Gage is the distance between the
two rails, measured at right angles to the rails in
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a plane % (0.625) inch below the top surface of the
rail head, as shown in figure 12-1. Gage measure-
ments shall include any evidence of lateral move-
ment under load.
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Figure 12-1. Gage measurement.

b. Measurement locations. During routine track
inspections gage shall be measured at the follow-
ing locations:

(1) In turnouts, just ahead of switch points.
(See fig 12-2)

Figure 12-2. Required gage measurement locations within turnouts.

(2) In turnouts, at the joints in curved closure
rails. (See fig 12-2)

(3) At the point of frog on both sides of turn-
outs and rail crossings. (See fig 12-2)

(4) Wherever there is a dark streak running
along the field side of the top surface of the rail
head.

(5) Wherever wear marks on a tie indicate lat-
eral tie plate movement.

(6) At locations where ties are badly skewed.
(7) In road crossings.

(8) In extremely sharp curves (12 degrees or
greater) gage shall be measured in at least three
well-spaced locations within the curve.
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c. Standard gage. Standard gage is 56% (56.5)
inches. Track will be gaged to this standard except
in curves with high degrees of curvature (see table
12-1) or other unusual conditions where standard
gage is not recommended by the engineer in
charge.

Table 12-1. Recommended gage for curved track

Recommended
Degree of Curvature Gage, inches

Up t0 12 degrees......c.ccuvucvimmivinmencnniensnsssinnenns 56%2 (56.50)
Over 12 degrees up to 16 degrees 56% (56.75)
Over 16 degrees up to 20 degrees 57 (57.00)
Over 20 degrees ...........ccccococrvvieimiennecisnnsesienns 57% (57.25)

d. Allowable deviations and operating restric-
tions.

(1) At any location where the gage exceeds
57% (57.50) inches, operations shall not exceed 10
mph.

(2) At any location where the gage exceeds
57% (57.75) inches, operations shall not exceed 5
mph.

(8) Operations shall not be permitted over any
location where the gage is less than 56 (56.00)
inches or greater than 58 (58.00) inches.

12-3. Crosslevel.

a. Definition. Crosslevel is the difference in ele-
vation between the top surfaces of the two rails
measured at right angles to the track, as shown in
figure 12-3. Crosslevel measurements shall include
any evidence of vertical movement under load.

ZERO CROSS LEVEL

T
W A

) 4

Figure 12-3. Crosslevel measurement.

12-2

b. Designated crosslevel. On tangent track, the
designated crosslevel is zero. On curved track, the
designated crosslevel is equal to the designated su-
perelevation.

c. Allowable deviations and operating restric-
tions.

(1) At any location where the crosslevel devi-
ation exceeds 1% (1.5) inches, operations shall not
exceed 10 mph.

(2) At any location where the crosslevel devi-
ation exceeds 2% (2.5) inches, operations shall not
exceed 5 mph.

(3) Operations shall not be permitted over any
location where the crosslevel deviation exceeds 3
(3.00) inches.

12-4. Superelevation.

a. Definition. Superelevation is the intended in-
crease in elevation of the outer rail above the
inner rail in a curve.

b. Maximum superelevation. The outside rail of
a curve may not be lower than the inside rail or
have more than 4 inches of superelevation.

¢. Uniform superelevation. If a curve is superele-
vated, the superelevation shall be uniform
throughout the curve.

d. Superelevation runoff. Superelevation runoff
shall be at a uniform rate not to exceed 2 inches
in any 31 feet of rail and shall extend at least the
full length of the spirals.

e. Required superelevation. The required supere-
levation and maximum operating speeds for
curved track can be determined from table 12-2.



Table 12-2. Superelevation for Curved Track

Maximum Overating Speed, mph

Degree of
Curvature 15 20 25 _30 35 40 45 50
0.50
1.00
1.50 0.25 0.75
2.00 NO SUPERELEVATION 0,25 0.75 1.50
2.50 REQUIRED 0.25 0.75 1.50 2.50
3.00 0,50 1.50 2,25 3.25
3.50 0.25 1,00 2,00 3,00
4,00 0,50 1,50 2.50 3.75
4.50 0.75 2,00 3.00
5.00 0.25 1.25 2.25  3.50
5.50 0.50 1.50 2.75
6.00 0.75 1.75 3.25
6.50 0.75 2.00 3.50
7.00 1.00 2.50 4.00
7.50 0.25 2.75
8.00 0.25 1.50 3.00
8.50 0.50 1.75 3.50 SUPERELEVATION SHALL NOT
9.00 0.50 2.00 3,75 EXCEED 4,00 INCHES
9.50 0.75 2.25 4,00
10.00 0.75 2.50 Trains shall not be
10.50 1.00 2.50 operated on curves at
11,00 1.00 2,75 speeds which require
11.50 1.25 3.00 wmore than 4 inch
12.00 1.50 3.25 superelevation,
13.00 1.75 3,75
14,00 0.25 2.00
15.00 0.50 2,25
16.0C 0.50 2.50
Notes: Superelevation Calculated using

2 - inch unbalanced formula, i.e,
E = (0.00070v%)-2

where: E = Superelevation, inches
D = Depree of Curvature
V = Speed, mph

All values have been rounded to
1/4 inch increments

Examples:

To determine superelevation: To determine maximum allowable oper-
ating speed:
Enter table at maximum
operating speed.
Go down to the maximua
degree of curvature.

Enter table with degree of curvature

Go across to existing superelevation

Read maximum allowable operating
speed from column heading.

Where existing superelevation falls
between two table entries the
lover operating speed must be

used.
Example: Example:
Known: Maximum operating Known: Degree of curvature! 6°

speed: 25 mph
Existing degree of
curvature: 8°
Required superelevation is
1.50 inches

Existing superelevation:
et

Maximum allowable opera-
ting speed: 30 mph

Table 12-2. Superelevation for curved track.

T™ 5-628/AFR 91-44

12-5. Warp.

a. Definition. Warp is the difference in crossle-
vel between any two points less than or equal to
62 feet. Warp is determined as follows:

(1) Use the line rail as the reference rail.

(2) Measure the crosslevel at any two points
less than 62 feet apart, normally at joints in the
rail. If the reference rail is lower than the opposite
rail, the sign of the measurement is negative (—).
If the reference rail is higher than the opposite
rail, the sign of the measurement is positive (+).

(8) To determine warp. If both signs are the
same, drop the signs and subtract the smaller
measurement from the larger measurement. If the
signs are different, drop the signs and add the
measurements. Figure 12-4 presents an example
of the warp calculation.

12-3
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CROSS LEVEL
READING ON +172° +1° +174° -1 12 41 w2 -1/2° -3/4°
REFERENCE RAIL
B ] F
REFERENCE RAIL = = po-
— — = —-—
A ¢ E a
JOINTS AB BC co DE €F Fa
WARP 72 3/4* 1374 3 2* 14*
ACCEPTABLE ACCEPTABLE UNACCEPTABLE
ACCEPTABLE UNACCEPTABLE ACCEPTABLE

NOTE: DISTANCE BETWEEN MEASUREMENTS I8 62 FEET OR LESS.
POSITIVE MEASUREMENT INDICATES REFERENCE RAIL 18 HIGHER THAN

OPPOSITE RAIL

NEGATIVE MEASUREMENT INDICATES REFERENCE RAIL IS LOWER THAN

OPPOSITE RAIL.

Figure 12-4. Determination of warp.

b. Designated warp. The designated warp on
both tangent and curved track is zero.

¢. Allowable deviations and operating restric-
tions.

(1) At any location where the warp exceeds
1% (1.75) inches, operations shall not exceed 10
mph.

(2) At any location where the warp exceeds
2% (2.50) inches, operations shall not exceed 5
mph.

(3) Operations shall not be permitted over any
location where the measured warp is greater than
3 (3.00) inches.

12-6. Alinement.

a. Definition. Alinement is the relative position
of the rails in a horizontal plane.

b. Measurement. Alinement is measured at the
midpoint of a 62-foot stringline stretched along
the gage side of the line rail at a distance of %

12-4

(0.625) inch below the top of the rail head. The
alinement measurement is the distance in inches
from the midpoint of the stringline to the gage
side of the line rail. It is measured at right angles
to the stringline.

¢. Designated alinement. For tangent track the
designated alinement is zero. For curved track the
designated alinement is the degree of curvature.
In spirals the change in curvature will be at a uni-
form rate.

d. Curvature measurement. On curves, 1 inch
distance from the stringline to the line rail equals
approximately 1 degree of curvature, as shown in
figure 12-5. If the degree of curvature is not
known, it can be determined as follows:

(1) Beginning at a point near the center of the
curve, mark at least two stations spaced 31 feet
apart in both directions along the line rail.



(2) Measure the alinement at each station, in-
cluding the beginning point, and average the

TM 5-628/AFR 91-44

measurements. This average measurement is the
approximate degree of curvature.

31
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MEASUREMENTS OF ALINEMENT USING A 82 FOOT STRINGLINE:
1. STRETCH STRING WITH ENDS AGAINST GAGE SIDE OF LINE RAIL 6/8° BELOW THE

SURFACE OF THE RAIL.

2. MEASURE AT THE MID~- POINT (31’) FROM STRING TO GAGE SIDE OF RAIL

5/8° DOWN

3. ONE INCH EQUALS APPROXIMATELY ONE DEGREE OF CURVATURE.

EXAMPLE ILLUSTRATES A MEASUREMENT OF ABOUT 2-1/2°, OR
APPROXIMATELY 2 DEGREES 30 MINUTES OF CURVATURE FOR THE ONE ISOLATED
SPOT WHERE THE MEASUREMENT WAS TAKEN.

Figure 12-5. Measurement of curve alinement.

e. Allowable deviations and operating restric-
tions.

(1) At any location where the alinement devi-
ation exceeds 2 (2.00) inches, operations shall not
exceed 10 mph.

(2) At any location where the alinement devi-
ation exceeds 4 (4.00) inches, operations shall not
exceed 5 mph.

(3) Operations shall not be permitted over any
location where the alinement deviation exceeds 5
(5.00) inches.

12-7. Profile.

a. Definition. Profile is the relative elevation of
the two rails along the track. Profile deviation is

the deviation from uniform profile on either rail
at the midpoint of a 62-foot chord.

b. Allowable deviations and operating restric-
tions.

(1) At any location where the profile deviation
exceeds 2% (2.50) inches, operations shall not
exceed 10 mph.

(2) At any location where the profile deviation
exceeds 2% (2.75) inches, operations shall not
exceed 5 mph.

(3) Operations shall not be permitted over any
location where the measured profile deviation is
greater than 3 (3.00) inches.

12-5
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CHAPTER 13
CLEARANCES
13-1. Measurement. 13-2. Clearance requirements, tangent track.
Vertical clearance shall be measured vertically Clearances for tangent track shall not be less than

from the top surface of the rail. Side clearance those listed in table 13-1 and shown in figure 13-1.
shall be measured horizontally from the centerline
of the track.

Table 13-1, Clearance Requirements for Tangent Track

Obstruction Required Clearance

Vertical Clearances

Overhead wires: open supply, arc wires,
service drops

0 to 750 volts 27 feet
750 to 15,000 volts 28 feet
Exceeding 15,000 volts 30 feet
Other overhead wires 27 feet
Building entrances (including engine-houses) 18 feet
Overhead bridges 22 feet
Other overhead obstructions 22 feet

Side Clearances

Buildings 8 feet-6 inches
Buildings without platforms (delivery required) 8 feet
Platforms:
Freight platforms up to 4 feet maximum height 6 feet-2 inches
Refrigerator car platforms up to 6 feet-2 inches
3 feet-3 inches high
Refrigerator car platforms 3 feet-3 inch to 8 feet
4 feet high
Low platforms (less than 8 inches high) 5 feet
Engine-house entrances 6 feet-6 inches
Building entrances (other than engine-houses) 8 feet
Canopies over platforms (canopy height 16 feet 8 feet
or less)
Fences, retaining walls, utility poles, and 8 feet-6 inches
other obstructions
Bridges 8 feet
Signs 8 feet
All loose, palliated, and stacked materials 8 feet
Parked vehicles 8 feet

Note: In curves side clearances shall be increased
1-1/2 (1.50) inches for each degree of curvature.

Table 15-1. Clearance requirements for tangent track.
13-1
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Figure 13-1. Minimum clearances for tangent track.

13-3 Clearance requirements, curved track.

a. For each degree of curvature, side clearances
shall be increased 1% (1.50) inches over that re-
quired in table 13-1 and figure 13-1.

b. When an obstruction is located adjacent to
tangent track but the track is curved within 80
feet of the obstruction, the side clearances shall be
increased by the following amounts:

13-2

Increase per
Distance from Obstruction to Curved Track Degree of
feet Curvature
inches

0-20 et ere e e 1% (1.50)
2140ttt en s 1% (1.125)
Q180 ... % (0.75)
G180 ...t et 3% (0.375)



13-4. Track centers.

The minimum spacing between the centerlines of

adjacent tracks shall be maintained as follows:
Minimum
Center-to-
Center
Distance

Type of Tracks

Yard, loading, and storage tracks..........c.cccceneeine 13 feet
Yard track parallel to a main or running track...... 15 feet
Passing track ... 15 feet

TM 5-628/AFR 91-44

13-5. Changes to clearances.

Whenever changes in alinement or elevation are
made, clearances shall be checked for compliance
with the criteria given in this chapter. This is es-
pecially important in the vicinity of buildings,
bridges, overhead structures, platforms, and tun-
nels.

13-3
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CHAPTER 14
MISCELLANEOUS TRACK APPLIANCES

14-1 Track scales.

The inspection, maintenance, and calibration of
railroad of railroad track scales are covered in the
Association of American Railroads “Scale Hand-
book” which is published annually as a part of the
AREA Manual For Railway Engineering. Track
scales should be inspected and calibrated periodi-
cally in accordance with the recommendations
given in the “Scale Handbook.”

14-2. Bonded and grounded track.

a. Certain tracks used for the loading/unloading
of fuels and ordinance are required to be bonded
and grounded (TM 5-850-2/AFM 88-7, Chap. 2).
During maintenance of bounded and grounded
track care shall be taken to maintain the integrity
of the rail bonds, ground rods, and connections.

b . During routine track inspections the general
condition of the bonds, ground wires and connec-
tions shall be observed. Loose or missing bonds or
connections shall be repaired immediately to meet
the requirements of TM 5-850-2/ AFM 88-17, Chap.
2. The occurrence of excessive corrosion in the ter-
minal areas of the bond wires and ground wires in-
dicates a need for cleaning, repair, or replacement.
Bonds and grounds shall be replaced if there exist
a large difference in electrical potential between
the rails.

14-3. Derails.
a. Derails shall be maintained in good condition.

b. Derails shall be kept clean and painted in
order to be readily visible to operating personnel.

14-1
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CHAPTER 15
TRACK MAPS

15-1. General.

Track maps are essential in identifying and locat-
ing the components of the track network. Installa-
tions shall maintain a complete, accurate, and up-
to-date set of track maps for use by maintenance
and engineering personnel. Track charts as de-
scribed in TM 5-627/AFM 91-33 may be used to
supplement track maps, if desired.

15-2. Criteria.

a. Scale. Track maps should be drawn to a legi-
ble scale. The scale should be shown on each page
of the map.

b. Title. Track maps should contain a standard
title block.

c. Legend. Track maps should contain a legend
identifying all symbols used in the track map.

d. Track data. Data presented on track maps
should include:

(1) All track, active and inactive.

(2) Track name or identification for each
track.

(8) Track category for each track.

(4) Buildings, loading docks, bridges, trestles,
culverts, and other structures on or adjacent to
the railroad roadway.

(5) Highway and road crossings.
(6) Connections to serving railroads.

(7) Limits of Army track ownership and main-
tenance responsibility.

(8) Installation property lines and railroad
right-of-way lines.

(9) Rail weight.

(10) Turnout identification.

(11) Degree of curvature for all curves.

(12) Grades and profile information (optional).

(13) Track stationing or mileposts (optional).

15-1
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CHAPTER 16
MAINTENANCE ACTIVITIES FOR CATEGORY “C” TRACK

Section I. ARMY

16-1. General.

AR 210-17 requires a minimum level of mainte-
nance for inactive (Category C) track. This section
summarizes those requirements.

16-2. Maintenance requirements.

a. Maintenance of rail, ties, and ballast shall be
discontinued.

b. Damaging vegetation in the ballast, roadbed,
and ditches shall be controlled in accordance with
section 3-3 of these standards.

c. Switches shall be kept properly adjusted and
fully operational.
d. Bridges and other track structures shall be

maintained in structurally sound condition with
respect to their expected loading.

16-3. Inactivation and disposal.

In accordance with AR 420-72 and AR 405-90,
action will be taken to dispose of track having no
foreseeable need.

Section II. AIR FORCE

16-4. General.

This section summarizes Air Force requirements
for a minimum level of maintenance for inactive
(Category C) track.

16-5. Maintenance requirements.

a. Maintenance of rail, ties, and ballast shall be
discontinued.

b. Damaging vegetation in the ballast, roadbed,
and ditches shall be controlled in accordance with
Chapter 3-3 of these standards.

¢c. Switches shall be kept properly adjusted and
fully operational.

d. Bridges and other track structures shall be
maintained in structurally sound condition with
respect to their expected loading.

16-6. Disposal.

Action will be taken to dispose of track having
no foreseeable need. Disposal of track and appurte-
nances shall be in accordance with AFR 87-4.

16-1
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APPENDIX A
REFERENCES

A-1. Government Publications.
Departments of the Army, Navy, and Air Force

AR 210-17 Inactivation of Installations
AR 405-90 Disposal of Real Estate
AR 420-72 Pavements, Railroads, Bridges, and Associated Appurtenances
AR 420-76 Pest Management Program
AFR 87-4 Disposal of Real Property
AFR 91-21 Pest Management Program
TM 5-626 Bridge Inspection, Maintenance, and Repair
T™ 5-627/MO-103/AFM Maintenance of Trackage
91-33

TM 5-629/MO-314/AFM Natural Resources-Weed Control and Plant Growth Regulation
91-19

TM 5-630 Natural Resources Land Management

TM 5-820-4/AFM 88-5, Drainage for Areas Other Than Airfields
Chap. 4

TM 5-850-2/AFM 88-7,  Railroad Design and Construction at Army and Air Force Installations
Chap. 2

Department of the Army, Corps of Engineers, Construction Engineering Research Laboratory, PO Box
4005, Champaign, IL 61820-1305
Interim Report M-86/02 Preliminary Results of Army Rail Fatigue Failure Testing for Mobilization
Planning.
US Department of Transportation, Federal Highway Administration: Manual on Uniform Traffic Control
Devices for Streets and Highways

A-2. Nongovernment Publications.

American Railway Engineering Association, 50 F Street, N.W., Washington, DC 20001.
American Wood-Preserver’s Association, PO Box 849, Stevensivlle, MD 21666

Cé Crossties and Switch Ties Preservative Treatment by Pressure Process
P2 Standard for Creosote and Creosote Solutions
P3 Standard for Creoste-Petroleum Oil Solution
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APPENDIX B
FIELD IDENTIFICATION OF RAIL DEFECTS

B-1. Rail defects may be observed in track.

This appendix presents definitions relating to rail
and brief descriptions of the common rail defects
observed in track. Figure B-1 presents common
rail nomenclature, and figure B-2 shows the rela-
tive positions of planes through the rail.

Running surtace

Side

Fillet

Web—"

Base

Figure B-1. Rail nomenclature.

B-2. Not all rail defects are critical.

A critical defect is a rail defect that will effect the
safety of train operations. Noncritical defects are
defects that occur in the rail but do not effect the
structural integrity of the rail or the safety of the
trains operating over the defect. Noncritical de-

fects are identified in the defect descriptions pre-
sented in this appendix. Table 7-1 of these stand-
ards presents a listing of rail defects, operating re-
strictions, and remedial actions.

Vertical plane

Horizontol
plane

Defects lying in the
vertical or horizontal
plone are clossed

as iengitudinal.

Tronsverse plane

Figure B-2. Relative positions of planes through a rail.

B-3. Field identification of rail defects.

These descriptions are presented in alphabetical
order to assist in identifying defective rails in
track. Refer to TM 5-627/AFM 91-33 for addition-
al information.

a. Bolt hole crack.

(1) Description. A progressive fracture origi-
nating at a bolt hole.

(2) Appearance in track. Bolt hole cracks are
not visible until a bolt or a joint bar has been re-
moved unless the defect has progressed beyond the
bar. They may be recognized by a hairline crack
extending from the bolt hole (fig B-3).
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Figure B-3. General appearance of bolt hole cracks.

b. Broken base. (2) Appearance in track. Generally appears as
(1) Description. Any break in the base of the a half-moon crack break in the rail base. Figure
rail. B-4 illustrates three different appearances of

broken bases.

Figure B-4. General appearance of broken base.



¢. Complete break (broken rail).

(1) Description. A complete transverse separa-
tion of the head, web, and base of the rail.

(2) Appearance in track. May appear as a hair-
line crack running completely around the rail,
usually accompanied by bleeding or a separation
of the rail at the break with one or both of the
broken ends battered down (see fig B-5).

Figure B-5. General appearance of broken rail.

d. Compound fissure. See “transverse defects.”
e. Corrosion.

(1) Description. The decaying or corroding of
the metal in the web or base of the rail.

(2) Appearance in track. Pits or cavities in the
upper base or the web of the rail. In advanced
stages, a significant loss of material is evident.

f. Corrugation.

(1) Description. A repeated wavelike pattern
on the running surface of the rail. Corrugations
develop over a long period of time. A number of
factors contribute to the development of corruga-
tions with the actual cause dependent on the track
and operating conditions. Corrugations are not a
critical defect.

(2) Appearance in track. Small, hard, bright,
short-pitch ridges along the running surface of the

T™ 5-628/AFR 91-44

rail varying anywhere from 2 to 18 inches apart
and usually less than Y (0.0625) inch deep. Al-
though the individual waves (ridges) are usually
only a short distance apart, the corrugations may
extend over a considerable distance (see fig B-6).

Figure B-6. General appearance of corrugation.

g. Crushed head.

(1) Description. The flattening of several
inches of the rail head, usually accompanied by a
crushing down of the metal but with no signs of
cracking in the fillet under the head.

(2) Appearance in track. Generally appears as:

(a) Flattening and widening of the head for
several inches with the entire head sagging.

(b) Small cracks in a depression on the run-
ning surface.

(c) In advanced stages, a bleeding crack may
be present at the fillet under the head (fig B-7).

Figure B-7. General appearance of crushed head.
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h. Defective weld.

(1) Description. A progressive transverse sepa-
ration within an area where two rails have been
Jjoined by welding or a rupture at a weld where im-
proper fusion has occurred.

(2) Appearance in track. No outward sign is
visible until the separation reaches the rail sur-
face. A defective weld may then be recognized by a
vertical bleeding crack at the welded portion of
the rail joint where the separation has reached the
surface.

i. Detail fracture. See “transverse defects.”
J. End batter.
(1) Descriptiorn. Damage caused by wheels
striking the rail ends.
(2) Appearance in track. Appears as damage to
or a depression in the top surface of the rail head
at the ends of the rail (fig B-8).

Figure B-8. Rail end batter.

k. Engine burns (burned rail).

(1) Description. Rail that has been scarred on
the running surface by the friction of slipping loco-
motive wheels. An engine burn is not a critical
defect; however, an engine burn may lead to an
engine burn fracture.

(2) Appearance in track. Round or oval rough
spots or holes on the tread of the running surface.
Often the source of engine burn fractures. Engine
burns may be deep (fig B-9).

Figure B-9. Typical appearance of an engine burn.
L. Engine burn fracture.

(1) Description. A progressive fracture in the
rail head starting from a point where engine
wheels have slipped and burned the rail.

(2) Appearance in track. No sign of transverse
separation is visible until the defect reaches the
rail surface (cracks out). An engine burn fracture
may then be recognized by one or more of the fol-
lowing characteristics.

(a) A hairline crack on the side of the head
in the immediate vicinity of an engine burn and at
right angles to the running surface. The crack
may be visible on either the field or gage side of
the head.

(b) Transverse thermal cracks extending
from the burn to the gage corner and down the
side of the head for at least ¥ (0.125) inch.

() A cracked out horizontal separation on
the field side of the rail head under the burned
area often accompanied by one or more thermal

cracks extending transversely to the gage corner
(fig B-10).
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Gage side

Field side

Figure B-10. General appearance of an engine burn fracture.

m. Flaking.

(1) Description. A progressive horizontal sepa-
ration on the running surface near the gage
corner often accompanied by scaling or chipping.
Flaking should not be confused with shelling as
flaking occurs only on the running surface near
the gage corner and is not as deep as shelling.
Flaking is not a critical defect.

(2) Appearance in track. Can be recognized by
one or more of the following characteristics:

(a) Shallow depressions with irregular edges
occurring on the running surface near the gage
corner. Generally flaking will occur within Y%
(0.25) inch of the corner of the rail.

(b) Horizontal hairline cracks along the run-
ning surface near the gage corner of the rail head,
resembling small slivers (fig B-11).

n. Flowed rail.
(1) Description. A rolling out of the tread
metal beyond the field corner with no breaking

down of the underside of the head. Flow is not a
critical defect.

(2) Appearance in track.

Figure B-11. General appearance of flaking.

B-5
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Figure B-12. General appearance of flow.

(a) Surface metal on the head flowed toward
the field side giving a creased appearance on the
running surface near the field corner.

(b) A protruding lip extending along the
length of the rail.

(¢) In the advanced stage, flow becomes
bladelike, jagged, or nonuniform and may hang
down or separate from the rail head (fig B-12).

o. Head/web separation.

(1) Description. A progressive fracture separat-
ing the head and web of the rail.

(2) Appearance in track. Can be recognized by
one or more of the following characteristics.

(a) In earlier stages, wavy lines appearing
along the fillet under the head.

(b) As the condition develops, a small crack
will appear along the fillet on either side progress-
ing longitudinally with slight irregular turns
upward and downward.

(¢) In advanced stages, bleeding cracks will
extend downward from the longitudinal separation
through the web and may extend through the base
(fig B-13).

L;®/’f’

Figure B-13. General appearance of head/web separation.

p- Horizontal split head.

(1) Description. A progressive longitudinal
fracture in the rail head parallel to the running
surface.

(2) Appearance in track.

B-6

(a) Before cracking out, a moderate size hori-
zontal split head will appear as a flat spot on the
running surface often accompanied by a slight
widening or dropping of the rail head. The flat
spot will be visible as a dark spot on the bright
running surface.
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(b) After cracking out, the horizontal split (@) A bulging of the web on either or both
head will appear as a hairline crack in either side sides. Shallow cracks due to distortion may be
or both sides of the rail head usually Y (0.25) inch found in the bulging surface.
or more below the top of the rail head (fig B-14). (b) A slight sinking of the rail head may

exist above the pipe (figs B-16 and B-17).

Figure B-14. General appearance of horizontal split head.
q. Mill defects.
(1) Description. Deformations, cavities, seams,
or foreign material found in the head, web, or base
or the rail. Mill defects are not critical defects.

(2) Appearance in track. Any deformation in
the rail, broken out area, or inclusion (fig B-15).

Figure B-15. General appearance of mill defects.

r. Piped rail. Figure B-17. Cross-sectional view of piped rail.
(1) Description. A progressive longitudinal s. Rail wear.
fracture in the web of the rail with a vertical sepa- (1) Description. The loss of material from the
ration or seam, forming a cavity in the advanced running surface and side of the rail head due to
states of development. the passage of wheels over the rail.

(2) Appearance in track.

B-7
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(2) Appearance in track. Rail wear appears as
a rounding of the running surface of the rail head,
particularly on the gage side (fig B-18).

SIDE WEAR ﬁ u
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VERTICAL HEAD WEAR——‘

Figure B-18. General appearance of vertical head and side
wear.

t. Shelling.

(1) Description. A progressive horizontal sepa-
ration which may crack out at any level on the
gage side but generally at the gage corner. It ex-
tends longitudinally not as a true horizontal or
vertical crack, but at an angle related to the
amount of rail wear. Shelling is not a critical
defect.

(2) Appearance in track. Appears as one or
more of the following:

(a) Dark spots irregularly spaced on the
gage side of the running surface.

(b) Longitudinal separation at one or several
levels in the upper gage corner with discoloration
from bleeding.

(¢) If the rail has been turned, the shelly
spots will appear on the field side with an irregu-

lar overhanging lip of metal similar to flowed rail
(fig B-19).

B-8

Figure B-19. General appearance of shelling.

u. Slivers.

(1) Description. A sliver is the separation of a
thin, tapered mass of metal from the surface of
the head, web, or base of a rail. Slivers are not
critical defects.

(2) Appearance in track. Thin slivers on the
surface of the rail head and parallel to the rail
length similar to wood slivers (fig B-20).



Figure B-20. General appearance of slivers.
v. Split web.

(1) Description. A progressive fracture through
the web in a longitudinal or transverse direction,
or both.

(2) Appearance in track. Horizontal and/or
vertical bleeding cracks in the web (fig B-21).

Figure B-21 General appearance of split web.

w. Surface bent rail.
(1) Description. The permanent downward
bending of the rail ends due to long-term passage
of traffic over track with loose or poorly supported
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joints. Surface bent rail is not a critical defect and
cannot be corrected without replacing the rail.

(2) Appearance in track. A downward bending
of the rail head near the rail ends giving the ap-
pearance of low joints. When track with surface
bent rail is surfaced (raised and tamped), the rail
ends soon return to a lower elevation. In the more
serious cases the vertical curve in the rail head is
still visible after surfacing.

x. Surface damage.

(1) Description. Any damage to the surfaces of
the rail, both the running surface and the external
surfaces, caused by deep engine burns (running
surface) or by striking the rail. Surface damage is
not normally a critical defect but may lead to
detail fractures or engine burn fractures.

(2) Appearance in track. Deep engine burns,
dents, nicks, cuts, or other abnormalities on the
surface of the rail.

y. Torch cut rail.

(1) Description. Any rail that is cut or other-
wise modified (including bolt holes) using an acety-
lene torch or other open flame.

(2) Appearance in track. Irregular or rough
rail ends and/or bolt holes (fig B-22).

!
O O 0

Figure B-22. General appearance of torch cut rail.

2. Transverse defects. (Compound fissure, trans-
verse fissure, and detail fracture)

(1) Description. Any progressive fracture oc-
curring in the rail head having a transverse sepa-
ration, however slight. The exact type of trans-
verse defect cannot be determined until after the
rail is broken for examination.

(2) Appearance in track. Not visible until the
defect reaches an outer surface. A transverse
defect may be recognized by one or more of the fol-
lowing characteristics:

(@) A hairline crack on the side of the head
at right angles to the running surface, at the fillet
under the head, and occasionally on the running
surface.

(b) Bleeding at the crack.

(c) A hairline crack at the gage corner of the
rail head. On turned rail, this condition may occur
at the field corner. Numerous small gage cracks or
head checks are often present but should not cause
suspicion unless a single crack extends much far-

B-9



TM 5-628/AFR 91-44

ther down the side and/or across the running sur-
face.

(d) A horizontal hairline crack in the side of
the rail head turning upward or downward at one
or both ends usually accompanied by bleeding.
Under such conditions a flat spot will generally be
present on the running surface.

(e) A hairline crack extending downward at
right angles from a horizontal crack caused by
shelling of the upper gage corner of the rail head
(fig B-23).

Figure B-23. General appearance of transverse defects.

aa. Vertical split head.

(1) Description. A progressive longitudinal
fracture in the head of the rail perpendicular to
the running surface.

B-10

(2) Appearance in track. Can be recognized by
one or more of the following:

(@) A dark streak on the running surface.

(b) Widening of the head for the length of
the split. The cracked side of the head may show
signs of sagging.

(c) Sagging of the head causing a rust streak
to appear on the fillet under the head.

(d) A hairline crack near the middle of the
rail head.

(e) In advanced stages, a bleeding crack is

apparent on the rail surface and in the fillet under
the head (fig B-24).

Figure B-24. General appearance of vertical split head.
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APPENDIX C
DETAILS OF RAIL SECTIONS

C-1.
Table C-1 of this appendix presents a listing of di- . )
mensions and properties for various rail sections.
This table can be used with figure C-1 to assist in
identifying rail sections and estimating amounts of
rail wear.

o]

. 2l
N

(See Table D-1 For Key)

Figure C-1. Details of Rail Section.

Table C-1. Details ot Rail Sections

Manufsctucer's Brand Rail Dimensions {Inches)
P -
C 4 = - 4
& < <
¢ | edeyd A o] s g | - A . i : j
HEHRIEHER HE T !a Elylsldile] 8l b3
o
R A2 HIR I TR T I F O A O T I R | A T O IO T O
AREA 1118 I 140RE 7-5/16 6 3 /4 21,16 4-1/16 1-3/16 Jl 4101 4
AREA 136 136RE 1360 | 7-5/16 6 2-15/16 11716 1-15/16 | 4-3/16 1-3/16 401 410 | 3.3/4
AREA 133¢ 13331 133RE 1330 1 7-1/t6 (] 3 H/16 1-15/16 | 3-15/16 1-3/16 Jwo |l 401 33/4
AREA 132¢ 13228 132RE . 1321 7-1/8 6 3 21/32 1-3/4 43/16 1-3/16 4wl 4101 3.7/8
AREA 131 13/28 13IRE 1311 7-1/8 6 ) 21/32 1-3/4 4-3/16 1-3/16 40l 41p 41/4
AREA 130 13025 130RE 1300 { 6-3/4 (] 2-15/16 | 21/32 1-27/32  {3-11/16 1-7/32 401 4101 3-3/8
AREA 19 119RE 1190 | 6-13/16 | S-1/2 221432 | 5/8 1-7/8 3-13/16 1-1/8 40l 410 3-1/4
AREA 1nse| .. 11528 115SRE 1150 | 6-5/8 5142 2:23/32 | §/8 1-H/16 | 3-13/16 1-1/8 401 4101 3-1/4
AREA 1 11228 112RE 12 6-5/8 512 2-23/32 19/32 1-H/16  13-13/16 1-1/8 401 4101 3-3/4
AREA 110 11025 110RE 1100 | 6-1/4 5-1/2 225132 19/32 1-23/32 | 3-13/32 1-1/8 40t 4101 3-1/8
AREA 100* | ... 10025 100RE 10025 | 6 5-3/8 211416 | 9/16 121132 |39/ i1-1/16 40!l 4101 2-31/32
ARA-A 100 | 10020 10020 565 | 163 100RA 10031 6 S-1/2 2-3/4 9/16 1-9/16 3-8 1-1/16 40l 4101 2-3/4
ARA-A 90 | 9020 9020 563 | 170 90RA 9031 902 5-3/8 S-1/8 29/16 9/16 1-15/32 | 3-5/32 1 40l 40l 2-37/64
ARA-A 80 | 8020 8020 e | 169 8031 801 5-1/8 4-5/8 2172 33/64 1-7/16 22332 3/ 410! 410 | 2:21/64
ARA-A 0| 7020 7020 4.3/4 4-1/4 2.3/8 172 1-11/32 | 2-172 29/32 410 | 40t 2-5/32
ARA-A 60 | 6020 6020 412 4 2-1/4 15/32 1-15/64  12-29/64 1316 410 410 2-5/128
ARA-B 100 | 10030 10030 564 | 161 100RB 10032 1002 541164 | 59/64 231132 9/16 1-45/64 |2-55/64 1-5/64 13° 13° 265/128
ARA-B 90 | 9030 9030 561 | 162 90RB 9032 9035 5-17/64 | 4-49/64 | 29/16 9/16 1-39/64 |2-5/8 1-1/32 13° 13 2-11/32
ARA-B 80 | 8030 8030 569 | 171 8032 4-15/16 | 4-7/16 2:7/16 35/64 1-15/32 | 2-15/32 1 13 13° 2:15/64
ARA-B 0 | 7030 7030 e f 174 4-35/64 | 4-3/64 2-3/8 33/64 1-23/64 | 2-17/641 59/64 13° 13 277128
ARA-B 60 6030 6030 4.3/16 311/16 2-1/8 31/64 1-1/4 2-1/16 7/8 13 13° 1-29/32
ASCE 100 | 10001 10040 536 | 247 100AS 1000 5-3/4 5.3/4 2-3/4 9/16 1-45/64 | 3-5/64 /32 13° 13° 2-65/128
ASCE 90 | 9002 9040 $35 | 245 90AS 900 5-/8 5-3/8 2-5/8 9/16 1-19/32 [ 2-55/64 | 39/64 13° 13° 245/128
ASCE 85 | 8504 8540 531 | 238 85AS 830 []] 5-3/16 $-3/16 2:9/16 9/16 1-35/64 {2-3/4 57/64 13 13° 2-17/64
ASCE 80 | 8004 8040 530 | 281 80AS 800 80O | S s 2142 35/64 1172 2-5/8 78 13 13° 2-3/16
ASCE 75 | 7%6 7540 529 | 214 75AS 150 753 | 4-13/16 | 4-13/16 | 2-15/32 17732 1-27/64 | 2-35/64 27/32 13 13° 2-15/128
ASCE 7 | 7010 7040 2|2 70AS 700 701 4-5/8 4.5/8 2-7/16 33/64 111732 | 2-15/32 13/16 13° 13° 2:3/64
ASCE 65 | 6507 6540 534 | 236 65AS 650 653 | 4-7/16 47/16 2-13/32 172 1-9/32 2.3/8 25/32 13° 13° 1-31/32
ASCE 60 | 6015 6040 533 | 244 60AS 600 603 | 41/4 4-1/4 2.3/8 31/64 1-7/32 2-17/64 | 4964 13° 13 1-118/128
ASCE 58 | ss01 5540 $37 | 130 35AS 350 +1/16 4116 2-1/4 15/32 1-11/64 2-11/64 23/32 13° 1 1-103/ 128
ASCE 50 | s005 5040 542 | 19 30AS 500 378 378 2-1/8 716 1-1/8 2-1/16 1716 13 13° 1-23/32
AT &SF 90 | 9021 9021 e 173 90SF 9033 903 5-5/8 53116 2916 916 1-15/32 3-5:32 1 4wl 4101 2-37/64
Bang & Aroost| 70 703 4-3/4 4-314 2-7/16 112 113732 | 2-19/32| 34 12° 12 2-3/64
Can Nor 80 | soto 8010 804 s s 29/16 35:64 1-13/32  |2-t1/16 | 29/32 13° 13° 2-1/4
Can Pac 8s 8524 ) BSCP 856 5-1,8 5 2112 9:16 t-7:16 2-11i16 [} 41001 4t 2-11/32
Can Pac 65 | 6508 6508 654 431064 | 4.3/8 2-1/4 15:32 1-9:32 2-11/32] 35/64 410l 401 2.3
C of NJ 135 | 2% . 6172 ] 3-5:32 34 2 39/32 1-7/32 14° 14° 2-55/64
C&aA 0 7002 4-3;8 4 2-35/96 35/64 1-17: 24 I-11:12 34 12° 12° 117124
(Continued)
Notes: See Figure D-1 for key (Sheet ! of 3)

All dimensions in inches
* Indicates rail recommended by AREA for new purchases due to current (1989) availability.

Table C-1. Details of Rail Sections. (Sheet 1 of 3.
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Table C-1. (Continued)

Manufactarsrs Brand Rali Dimensions (Inches)
p -
S ¢ . - z
- 5 ‘
¢ |adgdl . , o s il | el 13|
NRTRI iu a5 Jes | 18 !: H g 3 g € g t 3
v
N ALAHE R R A R AR IR A R
C & NW 100 [10015 10035 . 1000M 1006 5-45/64 5-9/64 29/16 9/16 1-39/64 2-61/64 1-9/64 13° 13 2-79/128
C & NW 90 90315 . 900OM 904 $-17/32 5-3/32 2-1/2 12 1-17/32 2.31/32 1-1/32 13° 13 2-23/64
C & NW 72 7201 7250 s8] 02 7INP 4-3/4 43/4 2-3/8 9/16 1-13/32 2-1/2 2732 14 4 2-3/32
CB&Q BS 8506 8543 ...| 85-C | 85CB 835 852 5-3/16 $-3/16 2-21/32 9/16 1.35/64 2-3/4 37/64 13 13 2-17/64
D & RG 90 e 906 $-1/2 5-1/8 2.9/16 9/16 1-5/8 2.8 ] 4° 14° 2-7/16
D & RG 8% . 830 5-1/4 $-1/4 2-1/2 9/16 1-3/4 2-5/8 7/8 13 13 2-3/16
D&RG-C&S| 8% 853 5-3:8 4-7/8 2172 9/16 1-18/32 2-29/32 1 40l 401 2-29/64
DL& W 108 . 105-C | 10SDL 1052 6 5-3(8 2-3/4 $/8 1-23/32 3.1/4 1-1/32 13° 13° 2.24/32
DLA W 101 10133 .} 299 10I1DL 10130 $-7/16 5-3/8 2-3/4 $/8 1.23/32 2-11/16 1-1/32 13° 13° 2.3/8
DL& W L 1] 9133 91-B 911 5-1/4 5-3/8 2-5/8 5/8 141764 213716 59/64 13 13° 2-17/64
DL & W 75 . 75-C 53 411/ 16 5 2-142 172 143164 2-13/64 13/16 18° 12°45° 1-417/128
Dudley 9% 901 S-1/2 5 2-21/32 9/16 1-1/2 3-1/32 31732 401 4101 2-31/64
£J & E 100 10050 59716 5 2-21/32 /16 1-37/64 2-51/64 1-3/ 16 40l 40l 2-75/128
Frictionless [125-1:2] ... ... | 125.5-F! e 7 5-1/2 113716 1716 2-3/8 3-13/32 1-7/32 18° 14° 2-3/4
Frictionless 98 ... | 308 5.27/32 s 2-1/2 9/16 1-31/32 2:25/32 1-3/32 18° 13° 2-31164
Frictionless 97 97-B 5-7/8 5.9/64 2-1/4 9/ 16 1-18/16 2-35/64 1-5/64 13 13° 2-65/128
Frictionbess 9 932 61/8 $-1/2 2-1/8 1932 1-13/16 3.3/8 15/16 13° 13 2-5/8
Frictionless 92 304 S8 5-3/8 1-15/16 $/8 -3 2-5/16 1-1/32 13° 13° 2-3/16
Frictionless 90 9039 5-5/8 5-1/8 2-1/4 9/16 2 2-5/8 I 13 13° 2-5/16
Frictionless 90 9029 63/ 5i/8 1-59/64 $/16 1-15/16 3.5/32 1 4wl 4101 2-37/64
Frictionless | 79-1/2] .. .. | 19.5-C 5-3/16 5-3/16 1-15/16 9/16 2-1/32 2-9/32 718 13° 13° 2-1/64
Grt Nor 110 11036 110GN 6112 5-1/2 2-3/4 19/32 1-5/8 3-)/4 1-1/8 | o4 1104 /4
Grt Nor 100 10036 . 1008 $-3/4 3 2-3/4 9/16 1-5/8 k] 1-1/8 lw4d 1to4d 2.5/8
Grt Nor 90 9010 9024 5601 160 9030 904 5-3/8 3 2-5/8 3/8 1-1/2 2-7/8 1 13° 13 27716
Gnt Nor 9% 9036 - 5-3/8 s 2-5/8 19/32 1-18/32 2-78 1-1/32 13 13 2-13/16
Gn Nor 85 8508 8553 854 5 5 2-21/32 21432 1-19/32 2-1/2 29/32 14° 4° 2-5/32
Grt Nor 80 8009 - 802 s 5 2-33/32 $/8 1-5/8 2-1/2 7.8 " 14° 2-1/8
Gnt Nor 77-1/2 {17500 775 s s 2-3/8 5/8 1-t1/16 2-1;2 13/16 14° 14° 2-1/16
Hock Val 30 540 s 4-59/64 2-31/64 29/64 1-95/128 | 2-25/64 1y2s 13 13° 2-1/16
Interd’gh 100 |1000S 10005 100-E | 100RT 1005 5-3/4 5-3/4 2-7/8 916 1-45/64 3.5/64 N 13° 13 2-65/128
Interbgh 9% . 9050 90-E 90RT 902 5 3 2-78 11716 1-25/32 2-11/32 718 13 13° 2-3/64
Lehigh Val 136 . 136-C | 136LV 7 61/2 2-15/16 21732 1-7/8 3.7/8 1-1/4 40l 411 3-1/16
Lehigh Val 10 . 11033 . 110-B | 110LYV [ -2 2-7/8 19/32 1-7/8 3-1/16 1-1/16 4ol 410 | 2-1/4
Mo Pac 85 8507 8550 853 5-1/32 S-1/4 2-15/32 75/128 1-3/4 2-39/64 5564 13° 13 2-21/128
Mo Pac 75 7512 7550 525 | 289 5MP 754 4-3/4 4-3/4 29/16 9/16 1-7/16 2-15/32 27132 13° 13° 2.5/64
Nat Ry Mex hA) . 128 s s 2-3/4 12 1-3/8 2-7/8 3/4 12° 12¢ 2-)/16
NYC 120 120t 7 [] 3 21/32 1-5/8 4-5/16 1-1/16 4101 4wt 3.7/32
NYC 105 10522 .. | 105-B | 105DY 1081 6 $-112 3 $/8 1-5/8 3-13/32 31732 4tol 410 318
NYC 100 10003 10022 178 1001 6 5112 3 19/32 1-5/8 3133 3/ 4tol 401 2-5/8
NYC 9 . (1] 81732 S-112 k] 5/8 19116 2.15/32 | 40| 4101 2-15/64
(Continued)

{Sheet 2 of 1

Table C-1. Details of Rail Sections. (Sheet 2 of 3).
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Table C-1. (Concluded)
Manefscterers Brand Rall Dimensions (Inches)
S .. ~ - z
. % < <
s 315;‘! 5 H 8 - g i 3 ’
NI HEHRH R R R Pl s
“

r  hlapbkni | G| e [0 |1 ¢ bl | |3
NYC 80 8008 8022 5431 220 80DY 8 5-1/8 5 5 2-21/32 112 I 4w 410t 2-5/8
NYC & St L 85 8521 8521 L] M 8531 5-3/8 4-7;8 217,32 1732 2-15: 16 6364 410 410l 2-29:64
NYNH & H 107 . 112-D | 107NH 1072 6-1/8 S-1/2 2-}/4 19,32 313 I1-1; 16 13 13 247,64
NYNH & H 100 10004 10034 ce | 10O 100NH 1002 6 S-1:2 2-3:4 1932 31132 I-1.16 13 [k 2-19/64
Nor Pac 66 6602 6602 547 4-17/32 4-1,2 2-5/16 17;32 2-11:12 49.64 1% 13 1-15:16
PS-Penn 130 13031 589 | 130-B | 10PS 13030 6-5/8 5-1:2 3 e 33 n 1-7:32 18° t4° 2-3/4
PS-Penn 128 12831 584 | 08 125PS 12530 6:1/2 5-072 3 21:32 3 -7 2 18° 14° 2-59/64
PS-Penn 100 10031 10031 558 | 96-A | 100PS 10030 5-11)16 s 24364 9:16 2-25:32 1-3 32 15° 13 2:31/64
PS-Penn 85 8530 8531 5591 67-A| 85PS 8530 5-1/8 4-5/8 2-1:2 17:32 2-15 32 1 15° 13 2-15:64
PRR 85 8503 8513 500 | 67 BSPG 852 5 5 2916 1732 238 78 132 13 2:1;16

PRR 70 7005 7033 504 8 T0PR 4-12 4-1:2 2-7.16 12 2-1 8 25 N 13° 13 1.27:32
P&R 100 10032 o | 165 100RG 1007 5-5/8 5-3.8 22132 9:16 2-55 64 1-1 16 12e 13 263128
RG So 52 s 4 4 2-18 25 64 2 41 64 °e 13 14164
Russian 67-1/2 587 5.1/64 4-21/64 2:23. 64 15 32 21t 16 29 32 f103 11003 2-1:4

Sea A Ln 85 . 8522 e | 260 851 5.4 b 21116 17 22 234 78 14° 14° 2-1{4
Sea A Ln 75 . 7522 2t 5 5 29:16 12 234 78 14° 14° 2-1:4
Soo Ln 85 8520 8520 5-3.8 4-7:8 2-1:2 9 16 2-29 2 | 4202117 ] 14°02'11" | 2-29/64

up 90 9003 9023 901 5-3,4 538 2-3.4 17 32 SR ] 78 [Kid [Rid 2:9: 16

up 75 7513 7523 75-B 754 5 5 2 1364 2-13 16 13 16 13 13° 2-1:4

up 75 7524 7524 757 41516 4-7.16 2-7: RRN ) 25K 1516 40l 40t 2-1.4
Miscell 15 e 92 s 5 2- 916 247 64 53 64 13 13° 2-1'8
Miscell ) 97 703 4314 434 2- 12 2-19 2 kEX) 12° 12° 2-3.64
Miscell 67 6704 6704 515 41,2 4-1;2 2- 12 2-1 8 14 13 13 113,16
Miscell 67 6733 412 41,2 2- 1°2 2-1.8 Ja [Ri 130 1-13:16
Miscell 65 6501 438 4-7:16 2- 29. 64 25 32 23,32 14°30° 1220 1-51, 64
Miscell 65 6504 4-1:2 412 2- 1.2 2-19:64 PRERY [Kid 13 1-7;8
Miscell 60 6001 6051 4-1:4 4-1. 16 2. 12 2-1.8 116 14° 12°50° I-3:4
Miscell 60 6017 6033 503 4-1:4 4-13:64 2. 29: 64 2-7.64 91128 13 1 14964
Miscell 56 $610 5610 e 4-1:4 33132 2. 13,32 2-18 11:16 14° 12°50° 1316
Miscell 56 51t 4 35364 2- 29:64 2-59 64 87128 12 12° 1-41-64
Miscell 56 5616 5633 4-1:4 4-1:8 2- kN 3 218 45 64 13 13 14964
Miscell 56 562 414 4-1:8 2- 58.128 2-17 64 49 64 13 13 1-115: 128

Notes: See Figure D-1 for key
All dimensions in inches

* Indicates rail recommended by AREA for new purchases due (o current (1989) availability.

Table C-1.

Details of Rail Sections. (Sheet 3 of 3).
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APPENDIX D

SUMMARY OF STANDARDS REQUIREMENTS, DEFECTS, AND
RESTRICTIONS

D-1.

Table D-1 of this appendix presents a summary of
these standards requirements, defects, and operat-
ing restrictions.

* U.S. G.P.0.:1992-311-773:87086 D-1






Table D-1. Summary of Standards Requirements, Defects, and Restrictions

Full Compliance

Paragraph
ted Velue
(New or Fully Defective Restricted Operstions Reference
Ttem Restored) {No Restriction Reguired) 10 mph 5 mph No Operatic Standards
Roadway - Pumping track® - - - 3-1.
Erosion®
Slides or slippage®
Slope Instability*
Settlement®
Washouts*
Drainage - .V.Ialer‘divened_ onto track® - - - 3-2.
r AgC str
Obstruction of flow
Vegetation - - Interferes with track Interferes with track - 3-3.b.
inspection inspection
Ballast - Fouled ballast - - - 43
Covers top of ties®
Ties - Consecutive defective 0 o2 3 4 S or more 5-3a
Joint ties - - All joint ties - - 5-3.b.
defective
Missing/ skewed - - Spacing exceeds 48" - - 5-3.4d.
Tie plates - Improper type, broken, flame cut, - - - 6.
or defective
Spikes - Improper type, broken, flame cut, - - - 6-1.
or defective
Insufficient number* - - - 6-la.
Improper instaliation - - - 6-1.b.
Improper spiking pattern - - - 6-.c.
Through slots in angle bar - - - 6-.c.(3)
Loose or missing spikes* - - - 6-1.d.
Spike beneath rail base - - - 6-le.
Joints bars - mpr: type, flame cut, - - - 6-4.a.
or defective®
Compromise joints - Improper design, or dimension, - - - 64.b.
or home-made
Joint bars-cracked or broken - - One bar cracked or Both bars cracked Both bars 64.c.
broken between between center holes broken, worn/
center holes foose bars
allow vertical
movement of
one rail with
respect to
other
Bolts - loose or missing None loose or - All bolts loose or - All bolts in 6-4.c.
missing only onc bolt in one rail are
each rail missing
_ Rail end mismatch 0 - GT 3/167(0.1875") - GT 1/4°(0.25") 641,
Rail joint gap - - GT 1.00° - GT 2.00" 648
Rail - defective See Table 7-1 in 7-1.
Chapter 7
Turnouts - General - Improper materials - - - 8-2.a
- Rail not same weight and section - - - 8-2.b.
- Compromise joint within turnout - - - 82.b.
Switch point gap 0 - 1/87(0.125) - 1/47(0.25") 8-3.b.
Broken/worn poimts - - Broken/wom GT 1/2° - - 8l
(0.50") down and
6" back
Point rail elevation - - - Point hi than Point rail 834,
. stock beyond taper
lower than
stock rail
Lever laiches or point locks - - Missing, damaged, - - 8de.
insecure, otherwise
inoperative
Switch stand - - - - Lateral 8-1.1.
movement of
under traffic
or visible
_ _ point gap due
to stand
movement
Connecting rod, Switch - - Washers or spacers - Insecurely 8l
rods, or Switch clips between clip and fastened or
point rail ' damaged
Switch heel - - - Heel bolts loose or - 8-3.i.
missing, heel not
fully secure
Rail Braces - - - Less than 4 fully - 8-3.5.
secured, tight braces
on each stock rail
Frog point wear/damage 0 1/27(0.50) - - - 8-4.a.
Frog surface wear 0 3/87(0.375) - - - 8-4.b.
Turnouts -
Self-guarded frog guarding 0 3/87(0.375) - - 84.c.
face wear
Frog Mangeway width 1-7/8°(1.875") LT 1-3/47(1.75") LT 1-5/87(1.625") - LITmI;)I/Z' 8-4.1.
(1.
Frog flangeway depth GE 1-7/87(1.875") - LT 1-1/2%(1.50") - LT37|5—3/8‘ 848
(1.3759)
Guard check gage 54-5/8"(54.625") - LT 54-1/47(54.25") - LT 54-1/8" 8.5.c.
(54.1257)
Guard face gage 52-3/4"(52.715%) - GT 53-1/87(53.1257 - GT 53-1/4 8-5.d.
(53.257)
Guard rail flangeway width 1-7/8%(1.8757) LT 1-3/47(1.757) LT 1-5/87(1.6257) - LTsol.-)l/Z' 8-S.e.
(1.
Rail crossing flangeway width  1-7/8°(1.875%) LT 1-3.4%(1.757 LT 1-5/87(1.6257) - LTsol-l/Z’ 9.2.b.
(1.50M
Rail crossing flangeway depth GE 1-7/87(1.875%) - LT 1/27(1.50") - L1'3715-§)/8' 9-2.c.
(.
Road crossing flangeway 2-1/2"103.0” LT 2.0 LT 1-3/4%(1.75") - LTSOI-I/2' 10-2.a.
(1.507)
Road crossing flangeway GE 2.00" LT 1-7/8°(1.875") LT 1-1/27(1.50) - LT3 l£3/8' 10-2.b.
(1.3757
Gage 56-1/2°(56.50") - GT 57-1/2°(57.50") GT 57-3/4"(57.15%) g{_ ggg: or 12-2.d.
Crosslevel - tangent track 0 - GT 1/1-2°(1.50") GT 2-1/27(2.50% GE 3.00" 12-3.¢c.
Crosslevel - curved track Designated - GT 1-1/2°(1.50") GT 2-1/27(2.50") GE 3.00" 12-3.¢
superelevation
Warp 0 - GT 1-3/47(1.75%) GT 2-1/27(2.50") GE 13.00" 12-5.c.
Alinement - tangent track 0 - GT 2.00" GT 4.00" GE 5.00" 12-6.c.
Alinement - curved track Degree of - GT 2.00" GT 4.00" GE 5.00" 12-6.¢.
curvature
Profile - - GT 2-1/27(2.50") GT 2-3/47(2.75") GE 3.00" 12-7.b.

NOTES: GT = Greater Than

GE = Greater Than or Equal To

* Operating restriction may be

LT = Less Than
LE = Less Than or Equal To
ded depending on the seri of the diti




The proponent agency of this publication is the Office of the Chief of
Engineers, United States Army. Users are invited to send comments
and suggested improvements on DA Form 2028 (Recommended
changes to Publications and Blank Forms) to U.S. Army Engineering
and Housing Support Center (CEHSC-FB-P), Fort Belvoir, VA 22060.
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General, United States Army
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Colonel, United States Army
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MERRILL A. McPEAK
General, USAF Chief of Staff

Official:

EDWARD A. PARDINI, Colonel, USAF
Director of Information Management
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